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ABS TRACT 
A radiotelemetry study to determine seasonal movements 
and habitat uti l i za tion o f  black bears (Ursus  americanusl 
in the Great Smoky Mountains National Park wa s und ertaken 
from June 1980 to May 1982. Annual home range s i z e  in a 
year o f  poor hard mast production was 119 km2 and 13 km2 
for ma les and females , respective ly , and 36 km2 and 6 km2 
in a year of  good hard ma st production . Bear movements 
were governed by s easona l food avai lab i l ity . Bear s 
exhibi ted an a f f in ity to s ummer home ranges but traveled 
to widely dispersed fall  range s .  S easonal range shifts 
wer e more evide nt in year s of poor hard ma s t  than good 
hard mast . Eleven of 14 radioco l lared bear s trave led 
extens ive ly in fal l 1980, a poor mast year . Three o f  6 
fema les and every one o f  8 males travel ed to var ious parts 
of North Caro l ina ; bears spent time in the Park , the 
Cherokee National Fore st , the Nan taha l a  Nat ional Fore st , and 
pr ivate lands adjoining the se feder a l  lands . Three ma le s 
were k i l led i ll eg a l ly , 1 was hunter-harvested , and the 7 
other bears returned to the s tudy area from fall  1980 range s . 
On ly 1 bear trave led widely in fall  1981, and no radioco ll ared 
bear s were k i l led . Bears u s ed d i f fer ent forest cover type s 
non-randomly dur ing di fferent seasons . Oak forests are 
extreme ly important to bear survival in the Southern 
Appa lachians. Abundant spring fruits, summer berr ies , 
and fal l hard ma s t  make the oak type s critical habitat for 
bears . Bears regularly crossed roads and trails and used 
areas around roads and trails according to their spatial 
arrangement in their home ranges . Limiting road access 
into bear range is important to bear survival . 
v 
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CHAPTER I 
INTRODUCTION 
Black bears are adaptable mammals and exist in greater 
number s than the other 2 bear specie s native to North 
America. They inhabi t  a wide var iety of habitats and c an 
live i n  clo se proximity to humans. However , the low 
reproduc tive potential o f  bear s , combined with high mortal i ty 
from poaching , overharve s t ,  and damage and nui s ance control , 
can hold bear number s a t  precariously low levels. Bears 
range over large areas to fulfill thei r  needs ( Pelton 1979), 
e sp ecially when food i s  scarce ( Rogers 1977) and vegetation 
diver s i ty is limited (Ams trup and Beecham 1976, Lindzey and 
Meslow 1977). 
Human encroachment and development ,  such a s  new roads 
and subdivis ions , intens ive agri culture , and extens ive 
timber operations , reduce available bear habi tat. Los s  
habitat is the mo s t  pre s s ing problem fac i ng black bears 
in the east ( Harlow 1961, Taylor 1971, ton 1979); which 
makes southeastern populations ially vulnerable 
( Pelton 1979). The area encompas sing the Great Smoky 
Mounta ins National Park and the Cherokee National Forest is 
the only remaining s tronghold fo r black bears in Tennessee. 
The Grea t Smoky Mountains Natio nal Park provides 
protected s tatus to black bears. Ill 1 hunting and 
damage and nuis ance control action s  res in some reduction 
in bear numbers. However, the Park serves as a sanctuary 
for bears and supplies the Cherokee National Forest and 
surrounding areas with additional bears ( LaFollette 1974, 
Villarrubia 198 2), supplementing populations that are only 
half the density of those in the Park ( K. Johnson, Univ. of 
Tenn. , pers. comm.). The Cherokee National Forest 
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presently is under intensive timber management. The effects 
of clearcutting and other timber management activities and 
the access created by new logging roads is not fully 
understood at the present time. It has been postulated 
that such activities may be detrimental to black bear 
populations ( Pelton 1979, Villarrubia 198 2}. 
Habitat requirements of black bears in this region 
are not well documented. Bear use of softwood and hardwood 
forest cover types ( Lentz 1980, Villarrubia 1982, Garris 
1983} and mast-producing forest types ( Quigley 198 2} has 
been reported but different methodologies in collection 
and analysis of data have yielded varying results. Bears 
rely on seasonally abundant fruits and nuts and can travel 
over large areas to obtain these foods (Rogers 1976, 1977; 
Beeman and Pelton 1980; Hugie 198 2}. Bear mortality is 
higher and reproductive success lower in years of hard mast 
shortages, both from hunting (Beeman and Pelton 1980) and 
lowered nutritional status (Eiler 198 1, Wathen 1983). 
A description of the seasonal and annual ranges of bears 
and the habitats utilized by them should assist in the 
management of the species in the Southern Appalachians. The 
obj ect ives o f  thi s study were : 
1 )  to de l ineate areas o f  bl ack bear use , both yearly 
and sea sona l ly ; 
2} to describe the hab i tat types used by b l ack bears; 
3) to descr ibe temporal bear movements. 
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CHAPTER I I  
STUDY AREA 
Research was conducted in the Great Smoky Mountains 
National Park (GSMNP or Park), which lies on the border of 
Tennessee and North Carolina .  Trapping and all ground 
telemetry were undertaken in the northwestern portion of 
the Park, referred to as the Bunker Hill are a because of 
a prominent ridge (Bunker Hill Leadl which bisects the 
area . The Bunker Hill area is located in Blount County, 
TN and is bounded by U. S .  Highway 129 to the west, the 
Park boundary to the north, Cades Cove to the east, and 
the TN-NC border to the south, comprising an area of 
approximately 155 km2 (Fig . 1) . However, due to extensive 
movements by individual animals, this project examined 
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the movements and habitat use of a group of black bears over 
a larger area of nearly 900 km2 in Tennessee and North 
Carolina (Fig. 1). 
The Great Smoky Mountains and surrounding areas are 
part of the Unaka Mountain range in the Blue Ridge province 
of the Southern Appalachian Highlands (Fenneman 193 8:173) . 
The predominate soil types are of the Ramsey association 
and are characterized by low water storage c apacity, medium 
to high acidity, and moderate fertility (Soil Survey 1953) . 
The topography of the area consists of steep ridges 
extending outward from the main ridge of the Appal achian 
chain, which delineates the border between Tennessee and 
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Fig. 1. Map of GSMNP and adjoining National Forests, 
showing outline of study area and major features. 
Robbinsville 
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North Carolina . The ridges are separated from one another 
by narrow valleys cut by fast-flowing streams ( King and 
Stupka 1 9 5 0 ) . Elevation ranges from 2 6 5  m ,  where Abrams 
Creek flows into the Little Tenne s s ee River at Chilhowee 
Lake , to 2 , 0 2 4  m at Clingman ' s  Dome ; the ma j ority of the 
s tudy area is at an elevation of greater than 7 6 0  m .  
The climate ha s been de scribed a s  warm- temperate rain 
forest ( Thornthwaite 1 9 4 8 )  bu t a var iety of  microclimates 
are evident becau s e  of elevation changes , a spec t , and 
topography . Prec ipitation varie s with elevation , rang ing 
from 1 4 0  em/year to over 2 2 0  em/year from lowe st to highes t  
elevations . July is the wettest month and S eptember or 
October the dr ies t .  Temperature is also in fluenced by 
elevation .  Temperatures decline about 4 C per 1 , 0 0 0  m 
r i s e  in elevation and annually average about 6 C at high 
compared to 14  C at low elevations . Temper atures are 
usually coldest in February and warmest in July or Augu st 
( U . S .  Dept . Commerce 19 7 2 ) . 
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Vegetation in the GSMNP is  extremely divers e ,  benefiting 
from the many microhabitats and microclimates which are 
created by the varied precipitation , elevation , topography , 
and aspects . King and S tupka ( 1 9 5 0 )  identif ied approx imately 
1 , 3 0 0  species of  flowering plants , i ncluding 1 3 1  native 
trees and over 2 , 4 0 0  non-flowering plants , including 5 0  
ferns and fern allie s ,  3 3 0  mo s ses and liverworts , 2 3 0  
lichens ,  and 1 , 8 0 0  fungi . In fact , King and S tupka con s ider 
the Smokie s as one of the richest botanical areas in the 
ea stern United S tates , exc l uding the Flor ida peninsula. 
The vegetation of the GSMNP ha s been cla s s if ied by 
by various authors (Cain 19 3 5 , Shanks 1 9 5 4 , Whittaker 1 9 5 6 , 
Golden 1 9 7 4 ) ; the cla s s ification by Shanks will be used 
in this study ( Table 1 )  . S hank s lis ted 6 broad forest 
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types along with 2 non - forest type s. The clos ed oak , open 
oak and pine , and cove hardwood types were the mo s t  
important forest types with respect to use by black bear s in 
this study. 
The closed oak for est forms a clo sed canopy , dominated 
by oaks with hickories and r ed maple. The under s tory is 
variable ranging from dens e , but no t continuous , to sparse . 
Huckleberry , blueberry , greenbrier , and herbaceous species 
are common unders tory plants. 
The open oak and pine type is commonly found on dry 
expo sed ridges and slopes . The unders tory , containing 
huckleberry and blueberry , tends to form a den s e , continuous 
mat , expecially in conjunc tion with mountain laurel . Fire 
wa s a maj o r  influence on this type before active fire 
suppres sion began with the formation of the Park. 
The cove hardwood type is found in sheltered coves 
and valleys , usually in clo s e  proximity to water. In 
certain loc alitie s the rhododendron and mountain laurel 
under story can be extremely dense. When rhododendron is 
not pr esent , the under story contains a rich herb flora. 
The above desc riptions are a compilation from Keever (1 9 5 3 ) , 
Table 1. Forest types and their important trees and shrubs 
in the GSMNP. 
Forest type 
Cove hardwood 
Hemlock 
Northern hardwood 
Closed oak 
Important species 
Eastern hemlock (Tsuga canadensis) 
Silverbell CHalesia monticola) 
Yellow buckeye {Aesculus octandra} 
Sugar maple (Acer saccharum) 
Yellow birch ("'Betula alleghaniensis) 
Tulip poplar CLiriodendron tulipifera) 
Beech (Eagus grandifolia) 
Black cherry {Prunus serotina) 
Basswood (.Tilia heterophylla) 
Hydrangea (Rydrangea arborenscens) 
Dog hobble (Leucothoe editorum) 
Sweetshrub (Calycanthus flor1dus) 
Rhododendron ( Rhododendron maximum 
and R. catawbiense) 
Eastern hemlock 
Yellow birch 
Silverbell 
Frazier magnolia (Magnolia fraseri) 
Rhododendron 
Mountain laurel (Kalmia latifolia 
Dog hobble 
Beech 
Yellow birch 
Yellow buckeye 
Suger maple 
Mountain maple (Acer spicatum) 
Hydrangea 
Witch-hobble (Viburnum alternifolium) 
Dogwood (Cornus alternifolia) 
White oak (Quercus alba) 
Chestnut oak <2· prinllS) 
Northern red oak (Q. rubra) 
Black oak (Q. velutina)_ 
Pignut hickory (Carya glabra) 
Mockernut hickory (�. tomentosa) 
Sourwood COxydendrum arboreum) 
Black locust (Robinia pseudoacacia) 
Mountain laurel 
Greenbrier (Smilax rotundifolia) 
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Tab l e  1 (continued} • 
Fo rest type 
Open oak and pine 
Spruce-fir 
Impo rtant spec ies 
S carlet oak (Quercus cocc inea ) 
Sas s a fras ( S as safras alb idum) 
Pi tch pine ( Pinus rig ida ) 
Tab l e  mountain pine (P . pungens ) 
Virgi nia pine C�. vi rginiana ) 
Mountain laurel 
High bush blueberry ( Vaccinium 
s imulatum )  
Hairy blueberry (V. hirsutum)  
Huckleberry (Gaylus sac 1a bacc ata 
Red spruc e 
Fra s er f ir 
(P ic ea rubens ) 
CAbies  fra seri ) 
S ource: Shanks ( 1 9 5 4 )  
9 
Shanks ( 1954 ) ,  Woods and Shanks ( 1959 ) , Beeman ( 1975 ) , 
and Harmon ( 1980}. 
10 
The f auna, while not as diverse as the flora, is 
still very rich . Linzey and Linzey ( 1971 ) list 59 species 
o f  m ammals in the GSMNP and 6 which probably were 
extirpated. The black bear, white-tailed deer ( Odocoileus 
virginianus), and European wild hog 
large mammals inhabiting the Park . 
Sus scrof a  are the 
Over 200 species o f  
birds, 30 species o f  reptiles, 39 species of amphibians, 
and 70 species o f  fish are also found in the GSMNP . 
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CHAPTER III 
METHODS AND MATERIALS 
Capture 
Bears were c aptured us ing Aldrich spr ing-ac tivated 
foot snares (Bacus 1 9 6 4 ) and barrel traps cons tructed from 
2 ,  5 0 -gal lon oil  drums (E i l er 19 8 1 : 1 0 } .  Traps ites were 
selected by prebaiting (Jonnson and P e l ton 1 9 8 0 a ) . Captured 
bears were immobil ized with an intramuscular injec t ion o f  
M- 9 9  ( etorphine hydrochlor ide , D-M Pharmaceutical s ,  
Rockvi l le ,  MD} at a do s age of  1 cc/45 kg estimated body 
we ight admi n i s tered wi th a projecti le syr inge f ired from a 
co 2 p i s tol (CAP- CHUR , Palmer Chemical Co. , Doug lasvi l l e , GA ) 
or wi th a syringe mounted on a 2 m jabs t ick . Immob i l i z ed 
bears were ear-tagged , l ip-tatooed , we ighed , measured , and 
examined for general cond ition . Reproductive condition 
of the bear s was noted (Eiler 1 9 8 1 : 1 2 - 1 3 1 .  External 
paras ites , hair , and b lood were co l lec ted. One premolar 
tooth wa s extracted for ag ing ; age wa s determined by 
count ing cementum-annu l i  after cro s s - s ection ing and staining 
(Wi l ley 1 9 7 4 ,  Eag l e  and P e l ton 1 9 7 8 ) . After they wer e 
proce s s ed ,  bear s were injected intravenously with MS0 - 5 0  
(d iprenophine hydrochlor ide ) a t  a dosage o f  2 cc/4 5 kg to 
rever s e  the effec ts of the M- 9 9 . 
Radiote lemetry 
Selec ted bears were fitted with radioc o l l ar s . The 
radiocollar s and receivers ( Te loni c s , Mesa , AZ) were 
operating on the 1 5 0- 1 52 Mhz range , and were equipped 
with reset mot ion- sens i t ive activity monitors , commonly 
cal led mortal ity s ensors . The transmitter emi t s  a s low 
pul s e  ( 7 5- 80 beats/minute ) when the co llar does no t move 
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for a predetermined time per iod , either 2 or 5 minute s , 
ind icat ing inactivity. I f  the co l l ar moves , the transmitter 
emi ts a fast  pu l s e  ( 9 6 - 100 beats/minute) , indic at ing 
act ivi ty . The res et monitor then wil l  no t return to the 
s low pu lse rate unti l  the col lar i s  stationary for 2 or 5 
minutes . Quigley et a l . (19791 found that mortal ity s ensors 
tend to overestimate activity becau s e  of the time delay 
for inactivity , so ac tiv ity read ings we re t aken , then 
checked 5 - 10 minute s later . I f  the pu l s e  rate wa s inact ive , 
the bear wa s l is ted a s  inactive and not rechecked . I f  the 
pul s e  rate was active and rechecked as active , the bear was 
l i s ted as  active . I f  the pu l s e  rate became inactive dur ing 
the ini t i a l  read ing or the recheck , the bear was l isted as 
inactive . The me thod reduced the tendency to over estimate 
active read ing s  (Qu ig ley 1 9 8 2 : 2 7 - 2 8 , th i s  s tudy Appendix A} . 
Act ivity reading s were taken at various time s throughout 
the day and night , bo th during daily relocat ion of the bears 
and during 2 4-hour tracking s e s s ions. 
Daily relocat ion of  radioco l lared anima l s  was done by 
ground triangulation , u s ing antennas mounted on 9 m mas t s  
o r  he ld i n  the hand , and aerial location , u s ing antenna s  
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mounted on the wing struts o f  a Ces sna 1 7 2. Ground 
tr iangulation cons i sted o f  walking or driving to easily 
ident i f iable map features and recording the comp a s s  a z imuth 
of  the direction that the s ignal was loudest ( Springer 1 9 7 9 )  
for each individual bear. The loc ation was obtained by 
plotti ng 2 to 4 a z imuths/bear and r ecording the polygon or 
point where the a z imuths cros s ed (Heezen and Tester 1967 ) . 
The time between a z imuths wa s gener a l ly l e s s  than 15 minutes. 
Each bear loc ation wa s a s s igned to the Univer s a l  Transver se 
Mercator (UTM) g r id c 1 that the point or l ar g est portion 
of the polygon was occupying and g iven an X and Y coordinate . 
Thi s  system has been tested for accuracy in the GSMNP and 
ha s been found to be accurate to within a 150 m radius 
circle ( Garshe l i s  1 9 7 8 : 15, Quig l ey 1 9 8 2 : 1 4 ) ;  accuracy in  
th i s  study was  ver i f ied with test co l lars, recovery of  
dropped col lars, a nd 15 visua l s  on bear s being radiotracked. 
Aer ial relocation was accomp l i shed us ing a switchbox 
connected to the receiver and the antennas on the r ight and 
left wing strut ; initia l ly both antenna s  were receiving. 
When a bear's s ignal was heard, the operator l i sten ed to 
one , then the other antenna s eparately and directed the 
pi lot. The p i l ot woul d  turn toward the s ignal and fly 
tighter and tighter c i rc l e s  until 1 wing of  the p l ane was 
po inting di rectly in the d irection o f  the bear. The 
operator would mark the bear location on USGS 7�-minute 
quadr ang le maps to be a s s igned a UTM coordinate once on the 
ground. This method was far quicker than ground tracking 
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(mo s t  locations fixed with 1 0  minutes o f  hearing the 
s ignal) and accurac ies equal to ground tracking were obtained 
( 2  visua l s , 5 recoveries of  dropped co llars located from the 
air} . Aerial radiotracking a l so a l lowed location of  
far-rang ing bear s in road l e s s  areas . 
S e s s ions o f  2 4 -hour rad iotracking were conducted to 
determine total daily movements , circuity o f  dai ly trave l , 
and activi ty patterns. The s e  s e s s ions cons is ted of 
per sonnel manning 2 mas t  antennas and obtaining s imul taneous 
activity readings and a z imuths for bear s with radio range 
every hour during the s es s ion . Locations wer e  recorded by 
plotting the hour ly a z imuths . 
Data ana ly s i s  
S ex and a g e  g roups . The s ex and age breakdown of  
radiocol lared animal s  was : 
ma les : adu l t , age> 4 years 
subadult , age< 4 years and age> 1 year 
year l ing , age = 1 year; 
females : adult , age > 4 year s 
with cubs , trave l ing with cubs of  the year 
breeding , sol itary or with yearl ing s in 
the spring and early surnrn�r , 
sol itary and pregnant in f a l l  
subadult , age< 4 year s. 
Al l breeding females in this s tudy gave birth to cubs in 
the winter fo llowing being sol itary (Wathen 1 9 8 3 : 1 2 6 - 1 2 8 ) .  
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S eason s . Seasons wer e  defined a s  spring , den emergence 
( usual ly Apr i l )  to 31 May ; summer , 1 J une to 31 Aug ust ; and 
f a l l , 1 S eptember to den entry (usually Dec ember ) .  Thi s  
breakdown was der ived from previous work (Beeman 1 9 7 5, 
Garshe l i s  1 9 7 8 , Quigley 1 9 8 2 , Vi l l ar r ub i a  1 9 8 2 ) , food 
habits (Be eman 1 9 7 1 , Eag l e  1 9 79 ) ,  bear movements , and 
per sonal obs ervation of pheno log ical changes occurr ing 
in the study area during the study . 
Activity . Activity patterns were analy z ed u s ing 
least- squares means , analy s i s-o f-va r i ance (SAS 1 9 7 9 : 2 3 7 -2 6 3 , 
Gar s he l i s  and P elton 1 9 8 0 } .  Activity was def i ned a s  
a d i sc rete var iable ,  with a value o f  1 for active o r  0 for 
inactive , in relation to date , time of day , weather 
cond itions , age ,  s ex, and reproductive status o f  the bear . 
Activity , then , was expre s s ed a s  a probab i l ity of  activity 
(O=inactivity , l=most activity ) under a given s et of  
conditions rather than a s  a percentage o f  bears  active 
( Garshe l i s  and P elton 1 9 8 0 ) . 
Movements.  Movements were def ined us ing locations 
from 24-hour and daily radiotracking . Data from 24-hour 
track ing was used to determine total da i ly movements and 
circuity of daily trave l .  Calcul ations were based on at 
least 8 locations for a minimum 12 hour per iod . Circuity 
was calcul ated by d ividing the net movement in  the defined 
per iod by the total d i stanc e traveled in that per iod; a 
sca l e  rang ing from 1 ( straight l in e  movement ) to 0 
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(completely circular movement) was used to describe 
circuity of daily travel (Garshelis 19 78: 19 ) . Also , the 
distance between sequential daily locations, 1 day apart , 
was used as an index to movement and activity within the 
various sex and age classes (Alt et al . 19 76, 1980; Amstrup 
and Beecham 19 76 ) . 
Seasonal movements . Seasonal shifts in activity centers 
were used to determine the extent of seasonal movements . 
Season al activity centers were defined by summing the daily 
locations for e ach bear and taking the arithmetic mean . 
Distances from summer 1980 to summer 198 1 , fall 1980 to fall 
198 1, spring 198 1 to summer 1981, summer 1980 to fall 1980, 
and summer 198 1 to fall 198 1 activity centers were 
compared to evaluate movements between seasons and geographic 
stability of and affinity to seasonal ranges . 
Home range . Estimation of seasonal and annual home 
range size was accomplished by connecting the outermost bear 
locations and calculating the area of the convex polygon 
( Brinker 1969: 2 48- 250} . When bears exhibited seasonal shifts 
in home range with 2 or more distinct clusters of locations , 
a corridor was drawn connecting the areas of activity 
( Quigley 198 2: 18-19 ) .  This corridor was constructed by 
connecting the last location in a cluster with the first 
location in the next cluster and using any locations in 
between as guides . In this way the home range size was not 
overestimated by including areas which the bear did not use 
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when travel ing from 1 area to another . 
Habitat uti l i z ation . Overs tory vegetation was 
categori zed us ing Shanks ' (19 5 4} c l a s s ification on Mil ler ' s  
( 19 3 4 )  vegetat ion map of the GSMNP , U . S .  For es t S ervice 
prescr iption maps , and aer i a l  photographs from f l ights in 
1 9 7 9  and 1 9 80 .  The s tudy area was divided in to forest cover 
type s of c l o s ed oak , open oak and pine , cove hardwood , 
northern ha rdwood , hemlock ,  and spruce-fi r ,  and non-forest 
type s of gra s s ,  d i s turbed areas (like power l ines ) , and 
water. Dai ly locations were a s s igned the fore s t  type 
whi c h  compr i sed the major portion of the UTM grid c el l . 
The percentage of each fores t type in the s tudy area was 
determined u s ing the dot-grid method ( Bryan 1 9 4 3 ) . 
Differential  u s e  of forest cover type s was tes ted u s ing 
Chi - square goodnes s of f i t  te sts and the Bonferroni approach 
( Neu et al . 19 7 4 )  at the 0 . 0 5 leve l of s ignifi c ance . 
The impact of roads and tra i l s  wa s a s s e s s ed by examin ing 
the frequency at whi c h  bears cro s s ed and used the area 
within 200 m of roads and tra i l s .  Chi - square goodnes s of  
fit te sts  and the Bonferron i approach at the 0 . 05 level were 
u sed. 
CHAPTER IV 
RESULTS AND DISCUSSION 
Traplines were opened intermittently June through 
September 19 80 and April through September 19 81. Trapping 
efforts resulted in 4 2  captures of 31 different bears. 
Also, 1 female cub was captured in a tree and 1 adult male 
was immobilized in a winter tree den . Capture information 
is detailed in Appendix B .  Twenty�one different bears 
were radiocollared during this study, including 11 males 
and 10 females . Four males and 4 females were monitored 
both years of the study . A total of 2, 245 locations and 
6, 3 2 2  activity readings were recorded. · The radiotracking 
history of bears in the study is depicted in Figure 2. 
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The average age of captured bears was 6 . 0  years ( range 
2-10) for females and 3 . 7  years ( range cub- 8) for males . 
This age discrepancy is similar to that reported from other 
studies lPoelker and Hartwell 1973:1 26, Pelton 1976, Hugie 
198 2: 41}; it is likely caused by the greater mobility and 
thus vulnerability to mortality of males compared to females 
( Beeman and Pelton 1980, Hugie 19 8 2:11 4 ,  this study p. 49) . 
Another factor which influenced average age was different 
trapping success for the young female cohort versus the 
young male cohort . While 1 male cub was captured twice, 3 
different yearling males were captured 5 times , and 5 ,  
2-year-olds were captured 6 times, there were no cub or 
yearling females and only 1 each of 2- and 3-year-old 
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Fig . 2 .  Duration of radiotracking , reproductive condition , 
and fate of 21 black bears in the Bunker Hill area , 
GSMNP, 1980-82 . 
2 0  
fema l e s  trapped in this s tudy . Rogers {_19 7 7 : 49 )  felt that 
only very intens ive trapping would yield capture s of the 
young fema l e  cohort because of the extremely sma l l  movements 
and home ranges of thi s group . 
The average age of  monitored bears was 6 . 3  years for 
fema les  and 4 . 0 years for male s ; thi s  age s tructure is 
repres entative of the trapp ing age s tructure . Again , the 
young femal e  cohort wa s not we l l - repres ented in telemetry 
data , so dis cus s ion abo ut th�s group wi l l  be l imited. 
Ac tivity 
Ac tivity o f  b lack bears in the Smokies var ied by s eason 
and exhibited a crepuscular pattern ; bear s were more diurna l 
than noc turnal (Figs . 3 and 4). Thi s activity pattern is 
s imilar to f inding s  by Gar shelis and P e l ton {19 8 0 ) ,  Quigley 
{19 8 2 : 33 ) , Vi l l arrub ia (19 8 2 : 35 ) , and Garris (19 8 3 : 5 3 )  for 
bears in the Southern Appalachians, but differed from res ults 
in o ther eastern habitats , where bears were more nocturna l  
(Matula 19 7 6 : 113 , Hami lton 19 7 8 : 7 9 ) .  Activity wa s low i n  
spring , appa rently because bears were adjus ting a f ter 
extreme ly reduced activity in dens . Ac tivi ty became highest 
dur ing the summer breeding s eason ; synchrony of high activity 
probably increased reproduc tive s uccess (Al t  et a l . 19 7 6 ) . 
Act ivi ty level s  began to dec line in the fall  but not as 
rapidly in October {Fig . 5 )  when mature acorns are fall ing 
( S tr ickland 19 7 2 : 17-181 . After October, activity dimini shed 
to low l evel s  at the onset of denning . 
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Activity o f  adult bears peaked i n  August (Fig . 6 ) . 
Females  in the Smokies we re obs erved in estrus in mid-Augus t 
(Eiler 19 8 1 : 4 3 , Wathen 19 8 3 : 4 3 ) _; late sununer breeding 
probably contributed to high activity leve l s . Chang ing food 
regimes and social  influences may a l so have contr ibuted to 
high August activity . Males began long movements in August , 
about the time tha t  immature acorns began f a l l ing (Strickl and 
19 7 2:16} . Bear s were ob served feed ing on acorn s in trees 
during the l a s t  week of  Augus t .  Fema l es with cubs had the 
highe s t  activity o f  a l l  groups in Augus t; th is may be the 
result of increa sed interaction within the family group 
because weaning probab ly occurs then (Wathen 19 8 3 : 4 9 - 5 0 ) . 
Fema les wi th cubs remained more ac tive in the f a l l  than other 
bear s , except year l ing ma les; maternal attention and 
increased foraging activities by the family group wa s 
probab ly the caus e . High fal l activity of yearl ing ma les 
may be rel ated to the wander ing na ture of  Bear 4 5 0 (p . 34 ) .  
and the apparent dispersal  movements of  Bear 4 4 4  (p . 3 4 ) . 
Home range 
Home range s i z e  of adu l t  ma les  was larger than that 
of adult fema l e s , both annua l ly and seasona l ly (Tab l e  2} . 
Home range s i zes for individual bear s are pres ented in 
Appendix C; annual home range di agrams are pre sented in 
Appendix D .  Larger s i z e s of  male ranges are a common 
denominator in previous studies on b lack bear s (Tab le 3 )  , 
even though data collection and methods of r ange ca lcu lation 
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Fig . 6 .  Activity l evel s  o f  black bears by month and 
s ex/age group in the GSMNP , 1 9 8 0 - 8 2 . 
Table 2 .  Seasonal and annual home range sizes ( km 2) of black bears in the GSMNP, 
1980-81 . 
Reproductive Fall Fall Annual Annual 
status Spring ( n) Sununer ( n) 1980 ( n) 198 1 ( n) 1980 ( n) 1981 ( n) 
MALES 
Adult 7 . 7 ( 2) 20 . 9  ( 8) 101 . 1  (5) 2 3 . 5  ( 3) 1 27 . 8  ( 5) 5 2 . 3 ( 3) 
Subadult 1 2 . 9  ( 4) 94 . 0  ( 3) 14 . 3  ( 2) 9 7.1 ( 2) 18. 7 ( 2) 
Yearling 2 . 1  ( 2) 26 . 5  ( 2) 2 7 . 4  { 2) 
FEMALES 
Breeding a 1 . 7 ( 3) 3 . 7  ( 6) 15 . 7  ( 3) 3 . 6  ( 3) 1 7. 2  ( 3) 5 . 9  ( 3) 
With cubs 0 . 7 ( 2) 3 . 1 ( 5) 7 . 5 ( 3) 3 . 7 ( 1) 8 . 4  ( 3) 4 . 6  ( 1) 
Subadult 5 . 0 ( 1) 
aWith yearlings in spring, solitary and breeding in summer, solitary and pregnant 
in fall 
N 
0'1 
Table 3 . Annual home range sizes ( km2) for black bears in North America . 
Location 
Michigan 
Montana 
Washington 
Washington ( island) 
Arizona 
Idaho 
Idaho 
California 
Alberta 
Maine 
Pennsylvania 
North Carolina 
North Carolina 
Louisiana 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
a Convex polygon 
bM . .  1n1mum area 
Source 
Erickson and Petrides ( 1964) 
Jonkel and Cowan ( 19 7 1) 
Poelker and Hartwell ( 19 7 3) 
Lindzey and Meslow ( 19 7 7) 
LeCount ( 1980) 
Amstrup and Beecham ( 19 76) 
Reynolds and Beecham ( 1980) 
Novick and Stewart ( 198 2) 
Young and Ruff ( 198 2) 
Hugie ( 198 2) 
Alt et al . ( 19 7 6) 
Hardy ( 19 74) 
Hamilton ( 19 78) 
Taylor ( 19 71) 
Beeman ( 19 75) 
Garshelis ( 19 78) 
Quigley ( 198 2) 
Villarrubia ( 198 2) 
Garris ( 198 3) 
This study 
Method 
Trap-recapture 
Trap-recaptur� 
Telemetry--CP 
Telemetry- -CPb Telemetry- -MA 
Telemetry- -CP 
Telemetry- -MA 
Telemetry- -CP 
Telemetry- -MA 
Telemetry- -CP 
Telemetry- -CP 
Telemetry- -MA 
Telemetry- -MA 
Telemetry- -MA 
Telemetry- -CP 
Telemetry- -CP 
Telemetry--CP 
Telemetry- -CP 
Telemetry- -CP 
Telemetry- -CP 
Male Female 
5 2  26 
3 1  5 
5 2  5 
5 2 
29 18 
1 1 2  49 
60 1 2  
36 25 
1 19 20 
1 7 21 4 3  
4 38 2 2  
280 65 
1 75 1 1  
9 1  8 
1 1 1  20 
1 2  8 
2 1  8 
3 2  5 
30 1 2  
19 2 2 2  
60 15 
1 19 1 3  
36 6 
N 
-..J 
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differed . The males of most sexually dimorphic species 
occupy larger areas than females because of greater metabolic 
requirements (Harestad and Bunnell 19791. Also, male bears 
can increase their reproductive success by being highly 
mobile and breeding with many females (Amstrup and Beecham 
197 6, Herrero 1979), while females probably occupy the 
minimum area required for self-maintenance and care of 
young CAmstrup and Beecham 197 6 ) . 
Size of home range appears to be related primarily 
to food availability (Hardy 1974: 102, Beeman 1 975:74, Alt et 
al . 1976, Amstrup and Beecham 1976, Eubanks 197 6:54, 
Lindzey and Meslow 1977, Payne 1978, Garshelis and Pelton 
1981, Hugie 198 2: 1 14, Garris 1 98 3: 38); small home range 
sizes have been attributed to highly diverse habitats with 
much interspersion. High diversity and interspersion would 
support a greater abundance of food species and allow the 
bear to shift to more abundant food items when 1 food item 
is scarce. Habitat diversity is great in the Smokies (p. 6) ; 
diversity and interspersion is greater in the interior 
portion of the Park than in the northwest portion because of 
greater elevation changes (pers . observ. ) .  Black bears in 
this study had larger home range sizes (averaged over 2 
years) than those reported from the interior of the Park 
(Beeman 1975, Garshelis 1978} . 
Examining the annual life cycle for black bears in 
the Smokies will shed more light on seasonal and annual 
home range sizes. In the spring the bears are in a 
29 
"negative foraging periodn (Poelker and Hartwell 1973: 
116-117L losing weight (Beeman 1975:159) while feeding on 
herbaceous materials and early season fruits such as 
squawroot LConopholis americana (Eagle 1979:54, Beeman and 
Pelton 1980). Home range size at this time is small compared 
to other seasons (Table 2). Bears appear to be adjusting 
after the winter denning period; activity levels are low and 
daily movements are small . Females with cubs of the year 
have extremely small home ranges in spring due to the 
limited mobility o f  the cubs (Lindzey and Meslow 1977, Rogers 
1977:75, Alt et al. 1980, pers . observ.) . 
The ripening of berries and onset of breeding bring 
about increased traveling and home range sizes in the 
summer . Activity increases with the breeding season and 
bears expand their home range while foraging on high energy 
berries (Eagle 1979, Beeman and Pelton 1980). In the 
Bunker Hill area, blueberries and huckleberries are found 
in nearly continuous mats along ridges in the open oak and 
pine and closed oak forest types (Harmon 1980, pers . observ.) 
and foraging bears can fulfill their food demands in almost 
any part of their breeding range (Quigley 1982:53). Subadults 
are attempting to establish stable home ranges among the 
dominant adults during the summer (Lindzey and Meslow 1977, 
Quigley 198 2:66), and are traveling extensively (p . 36). 
Yearling males occupied their mother's summer range ( Fig . 7}, 
thus inhabited only a small area . Yearling males in 
Minnesota (Rogers 1977:1 21) and Idaho (Reynolds and Beecham 
. ..._ 
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Fig. 7. Summer horne range overlap of adult female (429) 
and her male yearlings (444 , 450) after family 
breakup , 1981. 
19 8 0 )  used only a sma l l  portion of  the ir mothers' summer 
home r ange. Summer ranges of  bears , therefore , ref lect a 
conc entrated food re source , breeding behavior , and other 
soc i a l  pres s ures . 
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Summer r ang e s i z es o f  adult males were larger than tho s e  
o f  a l l  other s ex and a g e  groups . Breed ing femal e s  had 
larger s ummer range s i z e  than fema les with cub s . The 
reproductive s ucces s o f  the breeding portion o f  the 
popul ation would be enhanced by larger r ang es and increa s ed 
movements . 
In fall  bear s swi tch to acorns (�agle 1 9 7 9 :4 5 ,  Beeman 
and P e l ton 1 9 8 0) ,  foods that are low in pro te in but high in 
carbohydrates (�trickland 1 9 7 2:3 8 ,  Eagle 1 9 7 9 :7 8 ) .  Bears 
increase fat res erves by ut i l i z ing acorns , enabl ing them to 
survive the winter denning per iod and the fol lowing spring. 
The avai lab i l ity of hard mast dur ing f a l l  ha s been linked 
to the reproduc t ive succ e s s  of female bears in the Smokies 
(Eiler 1 9 8 1 : 7 4 , 8 9; Wathen 1 9 8 3:6 1 , 6 6 ) . In the Smokies , 
acorn di stribution is  in patches rather than evenly 
di str ibuted (Dar she l i s  and Pelton 1 9 8 0 ,  Qu igley 1 9 8 2 : 5 2 ,  
pers . observ. )  and year s of  poor acorn produc tion are common 
( LaFo l lette 19 7 4 : 7 2 ,  Beeman and Pelton 1 9 8 0) . During 
acorn shortage s ,  the be ars utili z e  such soft ma s t  crop s a s  
grape s ( Vitis  s p . ) and cherries (Eag le 1 979 , Beeman and 
Pelton 1 9 8 0 , Eiler 19 8 1 : 7 3 ) , but acorns are the preferred 
fal l  food item . 
Fa l l  home range s i z e s  d i ffered by year and reproduc tive 
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status . S i zes of fal l ranges i n  1 9 8 0 ,  a year o f  poor hard 
mas t , were s i gni f icantly greater (PC:O . Ol ,  binomial te s t )  
than i n  19 8 1 ,  a year o f  good hard ma st (GSMNP fall  mast 
survey , unpub l . ) ,  averaging 2 and 4 times as  great for mal e s  
and females , respective ly .  Bears i n  Maine ( Hug i e  1 9 8 2 : 6 3 ) , 
Minne sota (Rogers 1977:108 ) ,  and Tenne s see (Garr is  1 9 8 3 : 3 8 )  
also showed extens ive fall  forays to areas o f  food 
ava i l ab i l ity. Breeding fema les in 1980 had l arger fall  
rang e s  than fema l e s  with cubs , but i n  1 9 8 1  the s i ze s  of  
fa l l  home ranges of thes e  2 groups were s im i l ar . Breed ing 
fema l es {pregnant and solitary in fa ll ) weigh s igni ficant ly 
more than fema les  with cubs go ing into w inter dens (Alt 1 9 8 0 ,  
Eiler 1 9 8 1 : 62 ,  Wathen 1 9 8 3 : 9 7) ; in yea r s  o f  poor production 
of hard ma s t  they use larger areas whi l e  search ing for 
acorns and other avai labl e foods. 
Al though Quigley {1 9 82 : 53} reported a reduction in 
home r ange s i z e  with age , due to s tab i l i ty and incorporat ion 
into the soc ial  s tructur e , 5 of 6 bears moni tored for 2 more 
years (#'s 408 , 409 , 41 9 ,  421 , 42 9 ,  439 )  showed dra s tic 
increa se in home range s i z e  in 1 9 8 0 and then reduc tion in 
19 8 1 .  The di fference was larger fal l  home ranges in 1978  
and 1980 compared to  1979  and 19 8 1 ,  ye ars of  poor ver sus 
good mas t  produc tion . Table 4 deta i l s  home range s ize for 
7 bea r s  monitored in both 19 80 and 1 9 8 1 .  I t  appear s that 
onc e s table summe r rang es are estab l i s hed , ther e is no gr eat 
change in s i z e ; however fa l l  range s i z e s  vary ac cording to 
fal l mas t  produc tion . 
Table 4. Summer ,  fal l , and annual home range s i zes  ( km2) of 7 black bears in the 
GSMNP monitored in 1 9 8 0  and 1 9 8 1. 
Reproduc tive Summer Fal l  Annua l  
Bear status 1 9 8 0  1 9 8 1  1 9 8 0  1 9 8 1  1 9 8 0  1 9 8 1  
MALES 
4 1 9  Subadult 15.9 8.1 1 0 1.0 1 4 . 6 1 4 3.5 1 7.9 
4 0 9  Adu lt 6.1 2 3.4 1 0 2.9 3 6 . 9  1 3 1. 1 6 1.4 
4 3 7  Adult 3 2.0 2 7.3 1 1 6.5 1 4 .9 1 7 3.2 3 6.0  
4 3 9  Adu lt 4 0.7 2 0.6 1 7 8.4 1 8.7 2 0 7.8 59.4 
FEMALES 
4 0 8  With cubs 3.4 1 0.2 1 0.5 
Breeding a 1.6 2. 6 4.2 
4 2 1  With cubs 2.8 5.5 6.2 
Breeding a 5 . 4  4.2 8 . 6 
4 2 9  Wi th cubs 4. 1 6.8 8.5 
d' a Bree 1ng 3.2 4.0 5.0 
aSol itary and breeding in summer , s o l itary and pregnant in fal l  
w 
w 
Di sper s a l  
Di sper sal  by young bears i n  the Smokies h a s  not 
been documented , only impl ied (John son and P e l ton 1 9 8 0 a ) . 
Beeman (19 7 5 : 7 5 L  reported an ob s ervation of a 2 -year-o ld 
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mal e  1 5  km f rom where it  was captured a s  a cub , but thi s  
observation wa s i n  the fal l , a time when large- scale  
movements are normal Cp . 4 5  )_ . Di spersal  by s ubadult males 
occur s in late s ummer or early f a l l  in Maine ( Hug ie 1 9 8 2 : 
1 1 7 ) . Year l i ng ma les in Minnesota roamed widely but 
di spersed rarely or not at a l l  (Rog ers 1 9 7 7 ) ; in Pennsylvania 
yearl ing and 2 -year-old male s were the mos t  common di sper sers 
(Alt 1 9 7 8 ) . However , di sper sal  from an is land in Washington 
occurred mos t  commonly at 4 years of  age (Lindz ey and Mes low 
1 9 7 7 ) . Three instances pertaining to potent ial di sper sers 
are related here . 
Yearl ing mal e  # 4 5 0  d id not d isper s e  but did wander 
during fall  1 9 8 1 , h i s  f ir st fall  alone . He traveled to the 
same area which he went to in 1 9 8 0  with hi s mother ( # 4 2 9 ) , 
then to the wes ternmo s t  part o f  the Park . Bear 4 5 0  returned 
back to the Bunker H i l l  area and denned in his mother ' s  
summer range , remaining there after emergence unti l May 1 9 8 2 , 
the comple tion of this  s tudy . 
Yearl ing mal e  # 4 4 4 , s ib l ing to # 4 5 0 , estab l ished a 
1 9 8 1  f a l l  home rang e 6 . 2  km north o f  h i s  mother ' s  summer 
range and 1 2 . 2  km nor th o f  the area the family group u s ed 
in fall  19 8 0 . Bear 4 4 4  had no t returned to h i s  mother ' s  
summer rang e by May 19 8 2 . I t  is no t known whether Bear 4 4 4  
trave l ed any further from hi s na tal home range , but i f  h i s  
movements were dispersal , the distance is  l e s s  than the 2 3  
km average (_range 5 - 5 3  km )  reported i n  Pennsy lvania ( Al t  
1 9 7 8 ) and 8 5  km aver age (range 2 7 - 2 1 7  km l  i n  Minnesota 
(�ogers 1 9 7 7 : 1 4 5 1 . 
Bear 4 1 9  was captured as a year ling 1 7  June 1 9 7 9  
during the previous s tudy i n  the Bunker H i l l  area . H e  was 
radiotracked from then unti l late October 1 9 7 9 , when he 
dropped his co l lar (�uigley 1 9 8 2 : 1 3 0 1 ;  Bear 4 1 9  had a 
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range o f  2 7 . 7  km2 dur ing that time period (Quigley 1 9 8 2 : 
1 3 3 1 . On 1 5  June 1 9 8 0 , Bear 4 1 9  was recaptured and 
reco l l ared ; he wa s then a 2-year-old and was moni tored unti l  
the comple tion of  the s tudy . The di splacement of  his  
summer range between 1 9 8 0  and 1 9 8 1  was 2 . 5  km from his natal 
range but he was only 3 years old . 
Bear 4 1 9  may have e s tab l i shed a summer range in the 
Bunker H i l l  area bec ause of the abs enc e of adult males in 
the area after the ma st shortage of  1 9 8 0 . Mortality of  adult 
males  in the Smokies i s  higher dur i ng a hard mas t  shortage 
( Beeman 1 9 7 5 : 9 8 ,  Beeman and P e l ton 1 9 8 0 , Gar she l i s  and Pelton 
19 8 1 , thi s s tudy , p .  4 9) ,  as was the case in Minnesota 
( Roger s 19 7 6 ) , Virginia ( S tick l ey 1 9 5 7 ) , and Wisconsin 
( Scherger 1 9 4 9 ) during food shortag e s . Only 2 ma les o lder 
than 4 year s of age were captured in 1 9 8 1  compared to 9 in 
19 8 0 ; tr apping intens ity in 1 9 8 1  was ha l f  tha t in 1 9 8 1  
(Appendix E ) . Jm ab s enc e o f  adu l t  ma les in the area may have 
reduced soc ial pres sures and a l lowed Bear 4 1 9  to estab l ish 
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a summer r ang e close to hi s natal  range . 
Daily movements 
Ana ly s i s  o f  daily movements c an help in the unders tanding 
of seasonal range s i z e . Adult males had the greatest total 
dai ly movement of all s ex and age c l a s s e s  during both summer 
and 11 (Tabl e  5 ) . Fema les  with cubs exhibited les s total 
daily movements than breeding fema les , and year l ing males 
had the lowes t  total dai ly movements . 
Although the total daily movement of breeding fema l e s  
was greater than fema l e s  with cubs , the net dai ly movement 
o f  breeding femal e s  was l e s s  than fema l e s  with cub s .  
Breeding females travel ed i n  more c ircuitous routes than 
fema les  with cubs , thus travel ing grea ter d i s tanc es around 
their summer rang e s . Males  apparently loca te e s trous 
femal e s  by s cent ( Rogers 1 9 7 7 : 8 4 ) .  By trave l ing greater 
distances in c ircular routes , breeding females  c an inc rease 
the ir probab i l i ty of meeting a potent ial mate in their 
breed ing range becaus e adult males  are trave l ing longer 
distances in more l inear routes at the s ame t ime . Rogers 
( 19 7 7 : 8 4 )  a l so found that females in e strus traveled gre ater 
distances around their territor i es . Increased reproductive 
suc c e s s  would be the l ikely result of the se movement patterns . 
Subadult mal es traveled the mos t  l i near ly in the summer ; 
thi s  may b e  due to soc ial pres s ures on sub adult males  in 
thei r  attempts to f ind and e s tabl i sh a summer home range . 
Table 5 .  Dai ly movement (km) o f  black bears in the GSMNP , 1 9 80 - 8 1 .  
--
Reproductive !otal d a i ly movement N�t d a i l y  movement C ircuity 
status X Range n X Range n X Range n 
S UMMER 
Ad u l t  mal e s  1 2 . 2  6 . 8 - 2 2 . 3  7 2 . 7  1 .  0- 4 . 2  7 0 . 2 4 0 . 0 9 - 0 . 4 7 7 
S ubadul t  males 8 . 2  3 . 8- 1 2 . 1  4 3 . 3  1 . 9 - 5 . 2 4 0 . 4 4 0 . 2 3- 0 . 6 0  4 
Y e a r l i n g  males fi . 5  3 . 1- 9 . 1  4 1 . 1  0 . 4 - 1 . 6  4 0 . 2 1  0 . 0 4 - 0 . 3 9 4 
Bree d i n g  fema l e s  1 0 . 2  4 . 6 - 1 5 . 4  1 0  0 . 9  0 . 2 - 1 . 8 1 0  0 . 0 9 0 . 0 2 - 0 . 2 2 1 0  
Fema les wi th cubs 9 . 2  5 . 6 - 1 2 . 3  7 1 . 1  0 . 2 - 1 . 7  7 0 . 1 4  0 . 0 2 - 0 . 2 9 7 
S ubad u l t  fema le s 9 . 5  8 . 6 - 1 0 . 4  2 1 . 3  0 . 4 - 2 . 3  2 0 . 1 3 0 . 0 4 - 0 . 2 2 2 
FALL 
Adu l t  males 1 3 . 2  8 . 4 - 2 5 . 2  4 4 . 0  1 .  0 - 9 . 9  4 0 . 2 6  0 . 1 1 - 0 . 39 4 
S ubad u l t  mal e s  1 1 . 3  1 1 . 1- 1 1 . 5  2 1 . 0  0 . 4 - 1 . 6  2 0 . 0 9 0 . 0 3 - 0 . 15 2 
Yearl i n g  males 7 . 2  1 0 . 2  1 0 . 0 3 1 
Bree d i n g  fema l e s  a 1 2 . 6  5 . 4 - 1 6 . 8  5 1 . 0  0 . 5 - 1 . 5  5 0 . 0 9  0 . 0 3 - 0 . 15 5 
Fema le s w i th cubs 8 . 3  5 .  8 - 1 2 . 1 6 1 . 1  0 . 2 - 2 . 2  6 0 . 1 4 0 . 0 2 - 0 . 2 5  6 
-.��---·--
aPregnant and sol i tary in f a l l  
w 
� 
F a l l  movements by subadu lt males  did not exhibi t the se 
linear movements . 
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To ta l dai ly movements by breeding fema l e s  in f a l l  wer e 
greater than their s ummer movemen ts and are l ikely related 
to grea ter forag ing in prepara tion for denning and 
par tur i tion . Pregnant fema les entered den s at s igni f icantly 
grea ter weights than fema les with cubs (Alt 1 9 8 0 ,  Ei ler 
1 9 8 1 : 6 2 ,  Wathen 1 9 8 3 : 9 7 ) , and trave led grea ter di s tances 
to f a l l  forag ing areas in time s o f  hard mas t  shortages . 
The d i s tance between sequentia l dai ly locations , one 
day apar t ,  varied by season and reproductive s ta tus ( Table 
6 ) . Daily movement was at i ts lowes t point in the spr ing ; 
activi ty and home range si ze were a l so lowes t in spr i ng . 
The need f or an adj us tment period for bear s coming out o f  
dens , the low nutr i tiona l value of  food supp lies , and the 
l imi ted mob i l i ty of  newborn cubs wou ld contribute to 
r e s tr ic ted spring movements . 
Da i ly movements increased in the summer . The 
inf luences o f  breed ing like ly contr ibuted to greater daily 
movements ; home range s i ze s  a l so increa sed at this  time . 
S ubadult males  moved the greate s t  d i s tance between 
s equential dai ly locations ; thi s  wa s l ikely due to more 
linear movements whi le trying to e s tablish s table summer 
rang e s  ( p . 3 6 ) . Year ling ma les moved the least d i s tance 
each day ; it is  dur ing summer tha t  these bears become 
independen t ,  however movement i s  general ly r e s tr i c ted to 
their mother ' s  summer range . 
Table 6 .  Distance { km }  betwe en sequential daily locations, one day apart, for black 
bears in the GSMNP, 19 80- 8 1 . 
Reproductive Spring Summer Fall 
status X Range n X Range n X Range n 
Adult males 0 . 9  0 . 3- 2 . 1  15 2 . 2 0 . 3-6 . 6  35 2 . 0  0 . 5-9 . 9 2 1  
Subadult males 2 . 6  0 . 9-5 . 2 1 7  1 . 9 0 . 4-9 . 4  1 2  
Yearling males 0 . 6 0 . 1-1 . 6 2 4  0 . 6 0 . 1-1 . 6  13 
Breeding females a 0 . 5 0 . 0- 1 . 6  6 4  0 . 9  0 . 1- 2 . 3  9 2  1 . 0 0 . 2- 3 . 7  3 3  
Females with cubs 0 . 4 0 . 0-0 . 8 1 8  0 . 8 0 . 0-1 . 8  56 0 . 9  0 . 2- 2 . 2 19 
Subadult females 1 . 4  0 . 7- 2 . 3  5 
aWith yearlings in spring, solitary and breeding in summer, solitary and pregnant 
in fall 
w 
1.0 
Dai ly movements dec reas ed in the fal l for adu lt and 
s ubadu lt mal e s , but increased for fema les and s tayed the 
s ame for year l ing s . The ma l e s  s ettled in areas of food 
ava ilab i l ity and remained there unt il they denned or 
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were kil led . Breed ing f emales and fema le s  with cubs moved 
further each day , probably because of greater foraging by 
pregnant individual s  ( p .  3 2 , 3 8 ) and f ami ly group s . 
Seasonal movements 
Geographical stab i lity of annual and s easonal home 
ranges of black bears has been reported by many res earchers 
(Erickson and Petrides 1 9 6 4 , Jonke l and Cowan 1 9 7 1 ,  
Poe lker and Hartwe l l  1 9 7 3 , Amstrup and Beecham 1 9 7 6 ,  
Lind z ey and Me s low 1 9 7 7 , Rogers 1 9 7 7 , Alt et a l . 1 9 8 0 ) . 
Bears in the GSMNP di splay seasonal range shi fts along with 
geogr aphic s tabi l i ty ( Beeman 19 7 5 ,  Gar shel i s  1 9 7 8 ) . 
Garshelis  ( 1 9 7 8 : 4 9 - 5 0 )  stated that radiotracking bears in 
the GSMNP . for 1 complete year wo uld yield more data than 
seasonally tracking over ma ny years because of  these shifts . 
Sea sona l range shifts have been related to food availabi l i ty 
(Poelker and Hartwe l l  1 9 7 3 : 6 2 ,  Hardy 19 7 4 : 8 2 /  Ams trup and 
Beecham 1 9 7 6 ,  Lindzey and Mes low 19 7 7 , Rogers 1 9 7 7 : 1 0 8 - 1 1 1 , 
Hug i e  1 9 8 2 : 9 6 }  1 as bears are opportuni stic omnivores re lying 
on s easona l ly abundant foods . Bears uti l i z e  avai lable 
foods l ike fruits , berr ies , and nut s  as they ripen , and 
bear movements are governed by the timing of food maturation . 
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The displacement of seasonal activity centers is shown 
in Table 7. Bears showed greater a f finity to summer home 
ranges than fall ranges . This same affinity was found in 
Minnesota (Rogers 1 977:66 ) and Maine ( Hugie 198 2:6 3), as 
bears reestablished mating ranges and territories . The 
distance between summer activity centers was but a fraction 
of the distance between fall activity centers for bears 
monitored both years of this study . 
Bears traveled greater distances to fall ranges in 
1980 than 1 98 1, which can be attributed to the poor mast 
crop in 1980 . Increased movements by bears in the fall 
during poor mast years is a common occurrence in the 
Smokies ( LaFollette 197 4, Beeman 1975, Pelton and Burghardt 
1976, Beeman and Pelton 1 980) . Males traveled greater 
distances to fall ranges than females; this should be 
expected in light of the larger home ranges ( p . 2 4) and 
greater mobility ( p . 36) of the males . Competition for 
preferred fall mast may also play a role (Garshelis 1978 : 
3 8 ; this study, p .  4 3 )  . 
Bears established ranges in areas of seasonal food 
availability. S ummer ranges averaged 4 3 %  c losed oak and 
3 2 %  open oak and pine; fall ranges averaged 6 2 %  closed oak 
and 7 %  open oak and pine. While berries are found in both 
closed oak and open oak and pine forest types , prime acorn 
availability and pre ferred species of oaks ( Strickland 
197 2 ,  Garshe lis and Pelton 198 1) are found in the closed 
oak forests . Bears in Pennsylvania (McLaughlin 198 1 ), 
T able 7 .  D istance (km ) between seaso nal activity center s for black bear s in the 
GSMNP, 1 9 8 0 - 8 1 .  
Sex/ ag� 
gro up 
BF in 8 0  
FWC in 8 0  
Fem ale total 
AM 
SM 
Male to talb 
YM 
1 9 8 0  
Summer- f all 
( n) 
4 . 0 7 ( 3 ) 
2 . 5 5 ( 3 )  
3 . 3 1 ( 6 ) 
2 6 . 57 ( 5 ) 
1 4 . 9 4 ( 2 ) 
2 3 . 2 5 ( 7 ) 
1 9 8 1  
Summer - f all 
( n) 
0 .  7 3  ( 1 ) 
0 . 4 3 ( 3 )  
0 .  5 0  ( 4 ) 
4 . 2 6 ( 3 )  
1 . 1 7 ( 2 ) 
3 . 0 3 ( 5 ) 
4 . 1 0 ( 2 ) 
Spr ing - summer 
( n) 
0 . 3 2 ( 1 ) 
0 . 50 ( 3 )  
0 . 4 6 ( 4 ) 
2 . 4 8 ( 2 ) 
2 . 4 8 ( 2 )  
0 . 4 6 ( 2 ) 
Summer- summ er 
( n) 
0 . 1 4 ( 1) 
0 . 1 8 ( 3 ) 
0 . 1 7 ( 4 ) 
1 .  2 6  ( 3 )  
2 . 4 8 ( 1 ) 
1 . 5 6 ( 4 ) 
0 . 1 2 ( 2 ) 
F all-f all 
( n) 
2 .  7 3  ( 3 )  
2 . 7 3 ( 3 ) 
1 9 . 3 3 ( 3 ) 
2 4 . 6 4 ( 1 ) 
2 0 . 6 6 ( 4 ) 
9 .  7 2  ( 2 ) 
aBF in 8 0  = breeding fem ales in 1 9 8 0 , wo uld be females w ith cubs in 1 9 8 1  
FWC in 8 0  = fem ales with cubs in 1 9 8 0 , wo uld be br eeding f em ales in 1 9 8 1  
AM = adult males 
SM = subadult males 
YM = y ear ling ma les 
bMale to tal in cludes on ly adult and subadult m ales because y ear ling m ale 
activity center s wo uld h ave been inf luenced by mo ther in pr evio us y ear 
,j:>. 
N 
43 
Maine (Hugie 19 8 2 } , Virginia (Stickley 195 7), and Georgia 
(Lentz 19 8 0 )  tended to concentrate in areas where hard mast 
is available in fall . In years of poor mast availability, 
the percentage composition of closed oak forests in fall 
ranges was more striking than that in good mast years 
( p .  57 )_ . 
T he timing of the range shift in fall appears to be 
related to maturation and drop of acorns. Acorn drop begins 
the last 2 weeks of August with immature acorns falling fir st i 
peak acorn drop occurs in the middle of October (Strickland 
19 7 2: 16- 1 8 t. In 19 8 0 1 a year of poor hard mast production, 
the males in the study left summer ranges during the middle 
of August (Table 8 )  while 2 of the 3 females that left the 
area left in the middle of October . Males apparently 
searched out areas of acorn availability earlier than 
females i intense competition for prime oak areas may be 
the cause (Garsheli s 197 8: 38 ) . Males in this study appeared 
to occupy prime oak areas in the fall, consisting of 65 % 
closed oak compared to 5 4 %  for females , and traveled 
significantly greater ( P< 0 . 0 1 , binomial test) distances to 
19 80 fall ranges than females. Indeed, the 2 largest 
males (# 433 and # 439) traveled the greatest distance , to 
the Deep Creek area about 50 km from the Bunker Hill area. 
Al so in 19 80, poor red oak and no white oak acorn 
production was recorded on the Bunker Hill area ( GSMNP fall 
ma st survey, unpubl. ) .  Eleven of 1 4  bears moved into closed 
oak forests on the North Carolina side of the Park . 
Table 8 .  Timing of fall movements by black bears in the GSMNP, 1 980 . 
Bear Sex/age a Date out Date returned Fate 
405 AM 8- 2 3  to 8-26 Killed illegally, 1 2- 1 2-80 to 1- 28-8 1 
409 AM 8- 2 2  1 2-6-80 t o  1- 28-81 Denned-Bunker Hill area 
433 AM 8-16 Denned-Deep Creek area 
Killed illegally, 3-25-8 1 to 4-15-8 1 
437 AM 8-9 to 8-2 2  1 2- 13-80 t o  1- 28-8 1 Denned-Bunker Hill area 
439 AM 8-1 2 Before 7-28-8 1 Denned-NNF, NC, Dropped collar 4-8 1 
406 SM about 8-15 Hunter-harvest, NNF, NC, 10- 20-80 
4 19 SM 8- 1 2  1 1- 28 to 1 2-1 Denned-Bunker Hill area 
4 28 SM 9- 20 to 9-22 Killed illegally, 1 1- 27 to 1 2- 1  
4 29 FC 10-7 to 10-10 1 1- 2 2  to 1 1- 27 Denned-Bunker Hill area 
440 SF 9-1 2  to 9-15 1 2-13 to 1 2-17 Denned-Bunker Hill area 
4 4 2 SF 10-7 to 10-10 1 1- 2 2  to 1 1-27 Denned-Bunker Hill area 
aAM=adult male, SM= subadult male, FC= female with cubs, SF= solitary female 
.t>o 
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Strickland ( 1 9 7 2: 28 ) reported greater acorn yields at 
higher elevations for northern red oak , the dominant species 
in North Carolina closed oak forests (Keever 1953 ) . In fall 
198 0, males were found at higher elevations than females 
(Fig. 8 1 . In 198 1 both white and red oak production was 
good. Bears remained in the Bunker Hill area and males 
were found at lower elevations than females , where acorn 
production probably was best (Garshelis 1978:41 ) .  
Extensive movements 
Previous researchers in the GSMNP (Beeman 1975, Eubanks 
1976, Garshelis 1978, Quigley 198 2 )  have described extensive 
movements that can be related to scarcity of fall food , 
principally acorns ; this study was no exception ( Table 9 ) . 
A poor fall hard mast crop was recorded for 1980 ( GSMNP 
fall mast survey , unpubl . )  and ll of 1 4  radiocollared bears 
left the Bunker Hill area ( Fig . 9 ) . In 1981, a year of good 
hard mast production , (GSMNP fall mast survey , unpubl . ) , 
only l bear , a yearling male ( # 450 ) , traveled outside of 
the Bunker Hill are a . 
Three of 6 females ( 2  solitary , 1 with cubs) and all 
8 males were involved in fall forays in 1980 . Movements 
were oriented in a south a nd eastward direction from the 
Bunker Hill area; no bears were located on the TN side of 
the Park east of C ades Cove . Bears were located on the 
NC side of the Park , from the western boundary to U . S . 
Highway 4 4 1, the Cherokee National Forest (CNF ) , TN , the 
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1 9 8 0  vs . 19 8 1 .  
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Tabl e  9 .  Extens ive movements by b lack bear s in the 
GSMNP , 1 9 8 0 . 
Bear 
4 0 5  
4 0 6  
4 0 9  
4 1 9  
4 2 8  
4 3 3  
4 3 7  
4 3 9  
4 2 9  
4 4 0  
4 4 2  
Sex Age 
M 4 
M 3 
M 5 
M 2 
M 2 
M 8 
M 4 
M 6 
F 5 
F 5 
F 8 
to Deep Gap , GSMNP - 2 7  km SE 
to Cold Spr ing Knob , CNF- 1 3  km SW of BHFT 
to Santee lah Creek , NNF- 2 1  km S of BHFT 
to Little Fodders tack , CNF-1 3  km SW of BHFT 
to Forney Creek , GSMNP - 3 4  km SE of BHFT 
to Deep Gap , GSMNP- 2 7  km SE of BHFT 
to 2 0-Mi le Creek , GSMNP -9 km SE of BHFT 
to Forney Creek , GSMNP - 3 4  km DE of BHFT 
to 2 0 -Mi l e  Creek , GSMNP- 9 km SE o f  BHFT 
to Deep Creek , GSMNP - 4 9 km SE of BHFT 
to Shuc ks tack and Big Gri l l  Ridge , 
GSMNP- 1 3  km SE  and E o f  BHFT 
to Little Fodd ers tack , CNF- 1 3  km SW of BHFT 
to Deep Creek , GSMNP - 4 9  km SE of BHFT 
to B ig Gr i l l  Ridge , GSMNP - 1 3 km E of B HFT 
to Huckl eberry Knob , NNF- 2 3  km S of BHFT 
to 2 0-Mi le Creek , GSMNP -9 km SE of BHFT 
to Shucks tack , GSMNP - 1 0  km SE of BHFT 
to Shuck s tack , GSMNP- 1 1  km S E  o f  BHFT 
aBHFT = Bunker H i l l  Fire Tower 
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Fig . 9 .  Areas outside of the Bunker Hill area used 
by black bears in fall 1980 . 
Robbinsvil le ""' 00 
4 9  
Nantahal a  National Forest lNNF ) , NC , and private lands 
adj o ining the se federal l ands . Three males ( 2  adul ts , 1 
subadul t )  were k i l l ed i l legal ly on the NC s ide of  the Park , 
1 subadu lt mal e  was hunter-harvested in NNF , 1 ma l e  denned 
in the NNF , and the other 3 males  and 3 fema les  returned to 
the Bunker H i l l  area and denned . 
The 3 i l l egal kil l s  were in areas  reported to be 
under heavy poaching pres sure ; the acce s s ib i l ity created 
by tra i l s  and a f f orded by boats from Fontana Lake comb ined 
with the re lat ive remotene s s  of thes e  areas makes law 
enforc ement d i f f icult (W . Cook , GSMNP , pers . comm . ) .  Bear 
4 0 5  was kil led in the Deep Gap area sometime between 1 2  
Dec ember and 2 8  January 1 9 8 1 .  Poor fly ing conditions 
prec luded a more exact determination of  the actual date . 
Bear 4 3 3  trave led to the Deep Creek area , where he eventual ly 
denned ; he wa s k i l led there in Apr i l  1 9 8 1 . Bear 4 2 8  
trave led to the 2 0 -Mi l e  Creek area and rema ined there unti l  
19  Novemeber 1 9 8 0 , when he was found i n  the Forney Creek 
are a . He had trave led at least 2 8  km in the 5 day per iod o f  
1 4 - 1 9 November ; h e  immed iately returned (within 2 days ) to 
the 2 0 -Mile area and was found ther e on 21 November . Bear 
4 2 8  wa s kil led on Dal ton Ridge , 1 km northea s t  of  2 0 -Mile 
Creek between 27  November and 1 December 1 9 8 0 .  It is 
speculated that # 4 2 8  was chased from thi s  area by poacher s 
with dogs , bec ause he immediately returned , and 
subs equent i a l ly was k i l l ed the next week . 
By far the mos t  extens ive movements by a bear in thi s 
study were those of # 4 39 .  He first traveled to the CNF , 
50 
then moved to the Deep Creek area ( Fig. 9) , where he stayed 
for 19 days. Leaving Deep Creek , he went to Big Grill Ridge , 
but then could not be located until 1 4  February 1981 , when 
he was found on Huckleberry Knob , NNF. The minimum distance 
traveled by # 4 39 between clusters of fall locations would 
include 1 3  krn from the Bunker Hill area to CNF , 59 krn from 
CNF to Deep Creek , 3 7  bn from Deep Creek to Big Gril l Ridge , 
and 29 km from there to Huckleberry Knob , a total fall 
traveling circuit of at least 1 38 krn and a one way distance 
of 6 3  krn .  Bear 4 39 dropped his collar in NNF but was 
recaptured in the Bunker Hill area on 28 July 1981 , 2 3  km 
from his last location in NNF. A point to note is that this 
bear was missing its left front paw when recaptured ; this 
may have been due to a trapping injury sustained on 10 July 
1980 . While movements such as these constituted distances 
of nearly 70 km from summer ranges , they are smal l in 
comparison to the 200 km distances reported in Hinnesota 
(Rogers 19 7 7 ) .  
Quigley ( 198 2:1 36-1 39) reported exceptional movements 
by some of these same bears. Five bears , # 405, 406 , 409 , 
41 4 ( this study 4 40) , and 4 2 2  ( this study 4 39 1 , were 
found in some of the same areas in 1978 as they were in 1980 , 
and # 409 was found in the same area in 19 79 as in 1981 . The 
mast crop was rated poor in 19 78 and 1980 , and medium to 
good in 19 79 and 1981 (TWRA 1981 , GSMNP fall mast survey , 
unpubl. ) .  Black bears have the ability to learn ( Bacon 
5 1  
and Burghardt 1 9 7 6 )  and remember (Rogers 1 9 7 7 , Johnson 1 9 7 8 ) ; 
exper ience and learning may have played a major ro le in 
the se bears returning to areas used previou s ly . 
There are 3 main po ints exh ibi ted by the s e  movements : 
1 )  bears have the ab i l ity to learn and remember areas of 
seasonal food ava i l ab i l i ty from past experienc e s ; 2 }  bear 
movements in the GSMNP can encompa s s  at lea st ha l f  the length 
of the Park and its entire width i 3 )  mortal ity during years 
o f  poor ha rd ma st produc tion is higher than during years 
of good ma s t  production . The extensive movements in s earch 
of acorns result in bears bei ng more vu lnerab l e  to hunting , 
both i llegal and legal , in the Park and in surround ing areas . 
Hab i tat ut i l i z ation 
B lack bears inhab i t  forested are as  in the eastern 
Uni ted S tates in c lose prox imity to humans . Bear habi tat 
ha s been described as rugged terrain inacce s s ib l e  to man and 
his activit ies (S t ickl ey 1 9 5 7 , Wi l ley 1 9 7 8 , Pelton 1 9 7 9 } . 
Black bears , a s  a spec i e s , are very adaptab l e  ( Herrero 1 9 7 9 ) 
and can coexist with huma ns providing hunting pre s s ure , 
both legal and i l lega l , i s  restr ic ted and adequate hab i tat 
i s  ma intained . Hunting pr es sure can be reduc ed by restr i c ting 
acce s s  ( Pe l ton 1 9 7 9 , Vi l larrub 19 8 2 : 9 2 ) , setting s ea s ons 
and hunti ng methods to protect the adult females  ( Conley 
1 9 7 4 ,  John son and Pe lton 1 9 8 0b ,  Hug ie 19 8 2 : 1 7 3 } , and 
improving human attitudes about bears (Pe l ton and Burghardt 
1 9 7 6 ) . The f ir s t  step toward ma intaining adequate hab i tat 
i s  defi ning those hab i tat types important to black bears . 
Lo s s  o f  fores ted areas has reduced black bear numbers 
in the ea st (Harlow 1 9 6 1 ,  Taylor 1 9 7 1 , Burghardt et al . 
1 9 7 2 , LaFol lette 1 9 7 4 , Lowman 1 9 7 5 ,  Pelton 1 9 7 9 ) . Studies 
to determine important forest types have been undertaken 
and the results show that use of area s by bears depends 
pr imarily on food availabi l i ty . Bears uti l i z ed up land 
hardwood type s in Maine ( Hug 1 9 8 2 ) , Pennsylvan ia 
(McLaughl in 1 9 8 1 1 , Tenne s s ee (Vi l larrub i a  1 9 8 2 , Garr i s 
5 2  
1 9 8 3 ) , and Georgia (Lentz 1 9 8 0 ) . Hardwood swamp s are 
important in the ea st , becau s e  of t he food and cover they 
provide (Harlow 19 6 1 ,  Hardy 1 9 7 4 , Matula 1 9 7 6 ) . Res earchers 
in the GSMNP showed that bears ut i l i z ed the c losed oak and 
cove ha rdwood fore sts mor e  intensively than other types 
( Beeman 1 9 7 5 ) , mal e s  excluded females  f rom preferred oak 
area s in the fal l ( Garshel i s  and Pel ton 1 9 8 1 ) , and femal e s  
pr eferred heath and ma st-produc ing areas , but ma l e s  did not 
( Quig ley 19 8 2 ) . The se s tud ies , however ,  did not ana ly z e  any 
l o c a t i o n s  whi ch occur r ed outs ide o f  the range o f  g round ­
track ing antennas . In order to as s e s s  fully hab itat use  by 
b l ack bear s in the GSMNP , a l l  movement s o f  bears must be 
con s idered . 
Bears from the Bunker Hi l l  ar ea exhibited non-random 
u s e  o f  the d i f ferent forest types depend ing upon s easonal 
food ava ilab i l i ty (Tab le 1 0 ,  Fig . 1 0 ) .  In spr ing males used 
the open oak and pine types more than expec ted by chance 
and the cove hardwood forests le s s  than expected ; femal e s  
Tab l e  1 0 . Forest type utilization by b l ack b ears in the GSMNP, 198 0-8 2 .  
Forest Proportion of 
typea total area 
co 0. 6 0 0  
OOP 0 . 093 
CH 0 . 199 
NH 0. 061 
Other 0. 047 
co 0 . 547 
OOP 0. 2 26 
C H  0 . 1 78 
Other 0 . 0 48 
Spring 
95 % C . I. o� Use 
locations +, -, Oc 
MALES 
0. 6 25- 0 . 389 0 
0 . 4 29- 0 . 209 + 
0. 154-0 . 0 2 0  -
0 . 091-0 . 0 0 0  0 
0 . 09 1- 0. 0 0 0  0 
Summer 
95 % C . I .  of Use 
l ocations +, -, 0  
0 . 6 3 1-0 . 5 0 3  
0 . 36 2-0 . 244 
0. 158- 0 . 096 
0 
0. 0 28-0 . 0 0 0  
0 
+ 
FEMALES 
0 . 6 75-0. 5 24 0 0. 56 0-0. 456 0 
0 . 3 24- 0. 188 0 0 . 364- 0. 268 + 
0. 198-0 . 09 0  0 0. 2 15- 0. 1 35 0 
0 - 0 
Fa l l  
95 % C. I. of Use 
locations +, -, 0  
0. 7 0 1- 0 . 6 0 1  
0 . 186- 0 . 1 1 0  
+ 
+ 
0 . 2 3 0- 0 . 148 0 
0 . 0 09-0 . 0 0 0  
0 . 0 19 - 0 . 0 0 0  
0. 6 0 9- 0 . 495 
0 . 2 29-0. 141 
0. 3 06-0 . 206 
0. 0 16-0. 0 0 0  
0 
0 
+ 
aCO=cl osed oak, OOP=open oak and pine, CH=cove hardwood, NH=north ern hardwood 
b 95 % confi dence int erval percentage of locations in that forest type 
c+=used more than expected, -=used less than expected, O=used in proportion 
to occurrence on the study area Ul w 
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Fig . 1 0 . Percentage of radio1ocat ions in  d i f ferent forest types by s eason , 1 9 8 0- 8 2 . 
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us ed the forest types i n  proportion to their occurrenc e on 
the study area . Open oak and pine forests were used more 
than randomly expec ted in summer by both ma les and females . 
Closed oak and open oak and pine fores t types were used more 
than expected 1n fall by ma les  but not by females , who used 
the oak types in proportion to their occurrenc e and the cove 
hardwood type more than expected . Further ana ly s i s  of  
season a l  ranges wa s conducted for a more spec i f ic look at 
forest type u s e . 
The us e of  oak types in spring can be rel ated to food 
avai l abi lity . Fema les were located more often than expected 
in the c los ed oak type ( Tab le 1 1 ) ; adul t  ma les were found 
more often than expected in the open oak and pine type . 
Bears uti l i z e  squawroot and herbaceous matter in the spring 
( Eag le 19 7 9 , Beeman and Pelton 19 8 0 ) . Squawroot i s  a 
paras itic saprophyte on tree root s ,  pr imarily oak ( Beeman 
19 7 1 : 2 7 )  and the herb understory i s  common on mid and lower 
s lopes in the oak forest types ( Harmon 19 8 0 : 1 4 - 1 5 ) . 
Squawroot and herb avai lab i l i ty ,  then , should be greatest in 
oak forests , accounting for the bears ' use of  these types . 
Overal l , bears used the open oak and pine forest type 
more than expec ted in summer ( Table 10 ) . The who le area 
def ined by bear movements con s ists of about 9 %  open oak and 
pine and 6 0 %  closed oak fores t  types ; however , summer ranges 
in the Bunker Hill area contain about 4 3 %  open oak and p ine 
and 3 2 % closed oak forest types . I n  summer ranges bear s 
ut i l i z ed the closed oak type more than expec ted and the open 
Tab l e  1 1 . Forest type u t i l i z ation by b l ack bears in s p ring ranges in the GSMNP , 
1 9 8 1 - 8 2 . 
Reproductive Number o f  
s tatus locations 
Adu l t  
U t i l i z ationc 
9 5 %  c . r . d 
53 
Subad u l t  1 6  
Ut i l i z ation 
9 5 %  c .  I .  
W i th year l ings 1 17 
Uti l i zat ion 
9 5 %  C . I .  
W i th cubs 4 3  
Ut i l i z ation 
9 5 %  c .  I .  
C losed oak a 0 . 6 0 0b 0 . 4 3 0  
0 
0 . 6 4 4 - 0 . 3 7 4  
0 
0 . 7 4 5- 0 . 2 5 5  
+ 
0 . 6 8 7- 0 . 50 9  
+ 
0 . 7 5 1 - 0 . 4 5 9  
Open oak-pine 
0 . 0 9 3  
0 . 3 2 2  
MALES 
+ 
0 . 4 4 7 - 0 . 1 9 5  
0 
0 . 5 3 9 - 0 . 0 8 5  
FEMALES 
0 
0 . 3 3 5- 0 . 1 7 7  
0 
0 . 3 8 6 - 0 . 1 2 6  
Cove hardwood 
0 . 1 9 9  
0 . 1 8 3  
0 . 1 4 6 - 0 . 0 0 4  
0 
0 . 2 8 7 - 0 . 00 0  
0 
0 . 2 0 9 - 0 . GB l  
0 
0 . 2 4 4 -0 . 0 3 6  
aproportion o f  spr i ng ranges compr i s ed o f  that forest type--ma l e s  
bproportion o f  spr ing r anges compr i s ed o f  t h a t  fores t  type--fema l e s  
other 
0 . 1 0 8  
0 . 0 6 5  
0 
0 . 1 7 3- 0 . 0 1 6  
0 
o . 1 8 o - o . o ao 
0 
0 
c+=used more than expected , -=used l e s s than expected , O = u s ed in proportion 
to occurrence in spring ranges 
d 9 5 %  confidence interval of perc entage of locat ions in that forest type 
lJ1 
0'1 
5 7  
oak and pine type i n  proport ion to i t s  occurr enc e ( Tabl e  12 ) . 
Adu l t  f emales  used the open oak and pine forests more in 
summer than either f a l l  or s pr ing , and a l l  bear s u s ed th i s  
type more in s ummer than fa l l  (F ig . 1 1 } . The dens e blueberry 
and huckleberry groundcover would provide abundant foods . 
Bears a l so use the c lo s ed oak forests in summer becaus e 
clo s ed oak fore sts on upper north- facing s lopes contain a 
den se under story o f  huckleberry and bl ueberry ( Harmon 
1 9 8 0 : 1 5 ) . The pres ence o f  blueberry and huckleberry 
und er s tories s trongly influences  fore st type use by bears 
in summer . 
Fall  habi tat use d i f fered between 1 9 8 0  and 1 9 8 1  
( Tab l e  1 3  and Fig . 1 2 ) . The fal l hard mast crop in 1 9 8 0  
was nea r ly a comp lete fai lure ; in f act , the white oak 
crop was a fai lure and the red oak group produced poor ly 
( GSMNP fal l ma st s urvey , unpubl . ) . The hard mas t  crop 
was rated good in fal l 1 9 8 1 . Bear uti l i zation of the 
c lo sed oak fo rest type was mor e than expected in 1 9 8 0  by 
adult and s ubadult ma les  and breed ing f emal es . I n  1 9 8 1 ,  
only subadu lt males showed gr eater use o f  the cl osed oak 
type . The percentage o f  fal l loc ations in the c lo sed oak 
fore st type was higher in 1 9 8 0  than 1 9 8 1  for al l groups 
except subad ult ma les . I t  appears that in times of food 
shortages , uti l i z at ion o f  those forest type s produc ing 
pre ferred food s becomes more intens e .  
In the Smok ies f a l l  foods other than acorns are not 
very common ( Eag le 1 9 7 9 , Beeman and Pe lton 1 9 8 0 ) . Eiler 
Tab l e  1 2 .  Forest type uti l iz at ion by b l ack bears in summer ranges in the GSMNP , 
1 9 8 0- 8 1 .  
Reproduct ive 
s ta tus 
Number of 
locations 
C losed Rak 
0 . 4 3 0  
Open oak-pine 
0 . 3 2 2  
Cove hardwood 
0 . 1 8 3  
Other 
0 . 0 6 5  
Adu l t  b U t i l i z a t�on 
9 5 %  c .  I .  
Subadu l t  
U t i li z a t ion 
9 5 %  c .  I .  
Yearl ing 
9 5 %  C . I .  
Breeding 
U t i li z at ion 
9 5 %  C . I .  
With cubs 
U t i l i z a tion 
9 5 %  c .  I .  
Subadult 
Uti l i zation 
9 5 %  C . I .  
1 1 9  
6 4  
4 8  
1 8 6  
1 4 3  
2 5  
+ 
0 . 6 4 4 - 0 . 4 6 6  
+ 
0 . 7 59 - 0 . 5 2 3  
0 
0 . 6 4 1- 0 . 3 5 9  
0 
0 . 5 5 0 -0 . 4 0 6  
+ 
0 . 6 2 7-0 . 4 6 3  
0 
0 . 7 1 6- 0 . 3 2 4  
MALES 
0 
0 . 4 0 3 - 0 . 2 3 5  
0 
0 .  3 5 6 - 0 . 1 4 4 
0 
0 . 4 6 6- 0 . 2 0 0  
FEMALES 
0 
0 . 4 0 1 - 0 . 2 6 5  
0 
0 . 3 6 9 - 0 . 2 1 9  
0 
0 . 5 0 3-0 . 1 3 7  
0 . 1 6 5-0 . 0 5 3  
0 . 1 6 5- 0 . 0 2 3  
0 
0 . 2 7 3- 0 . 0 6 1  
0 
0 . 2 4 4 - 0 . 1 3 2  
0 
0 . 2 2 1- 0 . 1 0 1  
0 
0 . 3 0 4 - 0 . 0 1 6  
aproportion o f  summer ranges compr i se d  o f  that fore s t  type 
0 . 0 3 9 - 0 . 0 0 0  
0 . 0 4 7 - 0 . 0 0 0  
0 
a 
0 
0 
b+=used more than expected , -=used l e s s  than expected , O=used in proportion 
to occurrence in summer ranges 
c9 5 %  conf idence interval o f  percentage o f  loc a t ions i n  that forest type 
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Tab l e  1 3 . Fore s t  type uti l i z a t i on by b l ack b e a rs i n  f a l l  rang e s  i n  the GSMNP , 
1 9 80 vs . 1 9 8 1 .  
Re produc tive 
s tatus 
Adu l t  
F a l l  8 0  
F a l l  8 1  
S ubadu l t  
F a l l  8 0  
F a ll 8 1  
B reed i ng 
F a l l  8 0  
Fa l l  8 1  
W i t h  cubs 
F a l l  8 0  
F a l l  8 1  
Numbe r o f  
radi o l o c a t i ons 
l l 7 
7 2  
6 3  
3 8  
8 2  
8 9  
9 6  
3 0  
C losed �tk 
+ , - , 0  
Open oak-pine 
+ , - , 0  
MALES 
+ 0 
0 0 
+ 0 
+ -
FEMALES 
+ -
0 0 
0 -
0 0 
Cove ha rdwood 
+ , - , 0  
0 
I) 
0 
0 
0 
0 
+ 
0 
a +=used more than expe c t ed , -=u s ed l e s s  than expec ted , O=us ed in propo r t ion 
to occurrence in f a l l  r anges 
b 9 5 %  con fidence i n terval s  are found in Appendix F 
Othe r 
+ , - , 0  
0 
0 
0 
0'1 
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( 1 9 8 1 : 7 3 )  reported that cub production in 1 9 7 9  may have been 
s aved a fter the poo r hard mas t  crop o f  1 9 7 8  when a bumper 
c rop of grapes was recorded . Gar she l i s  and Pelton ( 1 9 8 1 )  
speculated that cherries may have caus ed bears to remain 
in s ummer home ranges long er when the cherr ies were ab undant . 
Fema les with cub s  in 1 9 8 0  u s ed the cove ha rdwood type more 
than expected ( Tab le 1 3 )  and may have been rely ing more on 
cherries and grapes in the fa l l  than can be rea l i z ed by 
th is  cover type analysis . Shanks (l 9 5 4 )  l i s ted cherry as 
an impo rtant s pec i e s  in the cove hardwood forest type , and 
in f a l l  1 9 8 0 , bear scats containing grape rema ins were found 
in the cove hardwood forests  ( pers . ob serv . � .  The re i s  no 
good survey yet developed to measure the abundanc e of  these 
soft ma st c rops ; their impact on les sening the effects of  
fal l hard mast sho rtage s is  not we ll documented , only 
impl i ed . 
The importance of the oak fore sts  to black bears in 
the Southern Appal ach ians c annot be over stated . Bear s 
ut i l i z ed and pre ferred the c losed oak fores t type dur ing 
all  seasons . Abundant spring fruits and herbs , summer 
berr i es , and fa l l  hard ma s t  make the oak forest critical 
to bear surv iva l in thi s  reg ion . 
Use o f  roads 
Avo idanc e of roads by bears has been demonstrated in 
other studies in eas tern hab itats (Rief fenberger 1 9 7 4 , 
Hamilton 19 7 8 , Brown 1 9 8 0 , Quigley 19 8 2 ,  Vi11arrub i a  1 9 8 2 ) , 
but other res earchers have detected no avoidance ( Hardy 
1 9 7 4 , Lentz 1 9 8 0 , Hug i e  1 9 8 2 ,  G .  Al t ,  Pennsy lvania Game 
Comm . , pers . comm . ) .  Roads may even attract bears in 
na tiona l parks because food is ea s i l y  obta inabl e  from 
garbage cans and tour i s ts ( Pelton and Burghardt 1 9 7 6 } . 
6 3  
Bear moveme nt s in the pres ent study did not appear to be 
hampe red by the presence of roads and tra i l s . Bears 
regularly cros sed road s , trai l s , and other structures 
{Tab le 1 4 }  as they occurred in their home ranges and 
util i z ed the areas around the roads and trai l s  ( Table 1 5 ) . 
It  appears that the spatial arrangement of bear home ranges 
in relation to roads and trai l s , ra ther than behavioral 
ad j ustments by the bears , i s  more a determi ning factor 
on whether ind iv idual s  w i l l  cros s road s or u s e  areas around 
road s . 
Roads , by themse lve s , offer no barrier to bear 
movement s and habitat u s e , but the acc e s s  provi ded by roads 
into bear range could prove detr iment al to the bears , 
e s pec i a l ly remnant populati ons in ma rginal habitat . Ac c e s s  
i s  a ma j or component o f  hunter succes s when hunting bears 
( Jonkel and Cowan 1 9 7 1 : 2 4 1  Vil larrubia 1 9 8 2 : 9 2 )  because 
the ma j or i ty of hunter s  hunt within about 2 km of roads 
( Co l l ins 19 7 0  in LaFo l lette 1 9 7 4 ) . Females  inhab i t ing areas 
close to roads would be especial ly vulnerable to harve st 
if  hunter pre s sure is great . Road acce s s  into bear rang e , 
therefore , should be restric ted to protect the breeding 
part of  the popu lation . 
Table 1 4 . Frequency at which black bears crossed d i f ferent structures dur ing 1 9 8 0 - 8 2 .  
No public L imited public State 
Season (n) a Trail access road access road highway Reservoir Power line 
MALES 
Spring ( 6 9 )  1 3  1 1 1 0 6 
Summer ( 23 1 )  52 19  54 16 4 15 
Fall ( 3 4 4 ) 152 3 1  4 1  1 3  1 3  1 1  
FEMALES 
Spring ( 16 0 ) 1 2  6 2 2  0 0 0 
Summer ( 35 4 ) 46 66 1 3 4 0 0 0 
Fall ( 2 9  7 )  53 3 3  5 9  0 0 0 
a number of locations recorded in that season 
0"1 
� 
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Table 1 5 . Utilization of the area within 200 m of trails, 
roads, and powerlines by black bears in the 
GSMNP, 19 80- 8 2. 
Reproduct�ve 
status Trails 
No 
public 
access 
Roads 
Limited 
public 
access 
SP RING 
AM 
FY 
FC 
AM 
SM 
YM 
BF 
FC 
SF 
AM 
SM 
YM 
P F  
FC 
b 
0 
0 
+ 
0 
0 
0 
0 
+ 
0 
0 
0 
+ 
0 
SUMMER 
+ 
0 
0 
+ 
+ 
+ 
FALL 
0 
+ 
0 
aAM=adult male 
SM=subadult male 
YM=yearling male 
FC=female with cubs 
FY=female with yearlings 
BF=breeding female 
PF=pregnant female 
SF=subadult female 
0 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
0 
0 
+ 
+ 
+ 
+ 
State 
highway Powerline 
0 
0 
0 
0 
0 
b+=used more than expected, -=used less than expected, 
O=used in proportion to occurrence on the study area 
( 95 %  confidence intervals) 
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CHAPTER V 
SUMMARY AND CONCLUS IONS 
1 .  A trapping and rad iotelemetry study on b lack bear s 
was conducted in  the Great Smoky Mountains National Park from 
June 1 9 8 0  to May 1 9 8 2 .  Thi rty-one bear s were captured a 
to tal of 4 2  t ime s . A to tal o f  2 2 4 5  locations and 6 3 2 2  
activity readings were recorded . 
2 .  The average age o f  captured bears was 6 . 0  years 
for fema l es and 3 . 7  years for males . The age d i screpancy 
was l ikely due to the greater mob i l ity , thus vulnerabi l ity ,  
of ma les  and unequa l trapping suc c e s s  for fema l e s  ver sus 
mal e s  l e s s  than 4 years old . 
3 .  Ac tivity patterns of  bears fol lowed a crepuscular 
pattern , with bear s be ing mor e diurnal than noc turnal . 
Ac tivity wa s h ighe s t  in Augus t ,  probab ly due to late s eason 
breeding and commencement of  fall movement s in response to 
acorn availabi l i ty .  
4 .  Ma l e s  had larger home rang es than females , both 
annua l ly and s easona l ly . S ea sonal range s i z e wa s governed 
by feeding habits , food ava i l ab i l ity , breeding and soc i a l  
inf luences , and presence o f  cub s . 
5 .  Fa l l  range s i z e s  were directly rela ted to acorn 
ava i l ab i l ity , with larger s i z e s  occurr ing dur ing poor ma st 
crop s . 
6 .  Disper s a l  patterns were not c l ear . One yearl ing 
appeared to di s per se a l im ited di stanc e ; another yearl ing 
d id no t dispers e .  One s ubadult mal e  may have es tab l i shed 
a summer range c lose to h i s  natal range due to an absence 
of  adu lt ma les . 
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7 .  Adul t  males had the greatest tota l daily movement s 
o f  al l sex and age c las s es during bo th summer and fal l . 
Breeding fema l e s  had greater total daily movements in more 
circui tous routes than femal e s  with cubs thereby increasing 
reproductive succes s . Subadul t  ma l e s  traveled in  linear 
routes trying to estab l i sh summer ranges . Fa l l  dai ly 
movements by pregnant females  re flected grea�r forag ing and 
we ight gains . 
B .  Daily movement was least in s pring , increased 
in summer , and was related to reproduc tive s tatu s in  fa l l . 
Ma l e s  decreased movement s ,  as  a result o f  settl ing into a 
feeding are a , and fema les increased movements , in response 
to greater foraging by pregnant fema les and fami ly group s . 
9 .  Seasonal range shifts we re more evident in years 
of poor hard ma st than good hard mast . Bears showed 
af finity to summer ranges but travel ed to widely disper s ed 
1 1  ranges in respon se to acorn ava i l ab i l i ty . The timing 
of the f a l l  range s hi ft appear s to be related to acorn drop . 
1 0 . Eleven of 1 4  rad iocol lared bear s disp layed 
extens ive movements in fal l 1 9 8 0 . Three of 6 females left 
the Bunker Hil l  area , went about 9 km into North Carol ina , 
then returned and denned in the Bunker Hil l  area . All e ight 
ma les left t he Bunker H i l l  area and settled into d i f f erent 
areas of the GSMNP , CNF , and NNF . The longest  di stance 
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moved wa s 6 2  km from the Bunker H i l l  area by 2 adu l t  mal es . 
Three ma les were kil led i l l egally , 1 was hunter-harves ted , 
3 denned back in the Bunker H i l l  area , and 1 denned in NNF . 
1 1 . Individua l bears showed learning and remember ing 
ab il ity because they returned to ar eas of seasonal food 
avai lab i l ity whi ch they had used in previous time s . 
1 2 . Bear s us ed dif ferent fore s t  type s non-randomly 
dur ing different seasons . Bears preferred areas o f  sea sonal 
food ava i lab i l ity . Bears were found mo s t  of ten in the c losed 
oak , open oak and pine , and cove hardwood forest type s . 
Open oak and pine and c losed oak type s  were ut i l i z ed more 
than would be randomly expected in summer because of the 
abundant blueberry and huckleberry under story found there . 
Closed oak forests were used more than expected in f a l l  due 
to acorn ava i l abi lity . 
1 3 . F a l l  habi tat use dif fered in 1 9 8 0  and 1 9 8 1 . Bears 
were found in the closed oak type a greater perc entage of  
time in  fall  19 8 0  than fal l 19 8 1 . In t imes o f  food shortages 
uti l i z at ion of tho s e  fores t  types produc ing preferred foods 
become s more intens e .  
1 4 . Ma l e  bears searched out areas o f  acorn avai lab i l ity 
earl ier in the f a l l  than females . Ma les apparent ly occup ied 
are a s  of pr ime acorn ava i lab i l ity . 
1 5 . Oak forests are extremely important to black bears 
in the Southern Appal achians .  Abundant spr ing frui ts , 
summer berries , and fa l l  hard ma s t  make the oak types 
critical to bear survival . 
1 6 . Bears regularly c rossed road s and trai l s  and 
us ed areas around these s tructures according to their 
spatial arrangement in home ranges . Limit ing road acces s 
into bear range is  important to bear surviva l .  
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APPENDIX A 
Table 1 6 . Hourly movements (km/hr ) when s imul taneous 
activity readings were taken by di fferent 
recorders dur ing 2 4 -hour tracking s e s s ions . 
Recorded Movement ( n )  S ignif icance , t-test 
A 0 . 7 7 3 3 5 t= 5 . 0 4 ,  P< 0 . 0 0 0 1  I 0 . 4 7 1 3 6  
A 0 . 7 7 3 3 5  t= 5 . 2 1 ,  p< O . O O O l  I with change 0 . 3 4 2 6  
I 0 . 4 7 1 3 6  t=l . 3 4 ,  p = 0 . 1 8 6 , I with change 0 . 3 4 2 6  ns 
Table 1 7 . S imul taneous activity readings taken by 
di fferent recorder s dur ing 2 4 -hour s e s s ions . 
Recorder 1 Recorder 2 ( n )  S igni f icance , s ign test 
A with change A 2 6  z= l . 8 2 ,  p< 0 0 0 5  
A with change I 2 9  z= l . 0 9 ,  p = l . 3 8 ,  ns 
I with change A 6 2  z= 2 . 0 4 ,  p< 0 0 0 5  
I with change I 7 5  z= O . O O ,  p = 1 . 0 0 ,  ns 
7 9  
APPENDI X B 
Tab le 1 8 . Capture i n format i on for b la c k  bears i n  the B unke r H i l l  a re a  of the G S MNP , 
1 9 8 0 - 8 1 .  
Lip E a r  We i gh t  
Date tattoo tags Sex ( kg ) Age Recapture Conunents 
15 June 8 0  4 1 9  L0 4 1 9  M 4 3  2 Ye s ,  1 9 7 9  Rad i oc ol l a r  a ttache d . 
RM4 1 9  
1 6  June 8 0  4 2 1  LM9 7  F 4 5  5 Ye s ,  1 9 7 9  Lact a t i ng ; r ad ioco l la r  
R04 2 1  l e f t  on . 
1 8  Aug . 8 1  4 2 1  LM 9 7  F 50 6 Yes , 1 9 8 0 Rep l a ced r a d i ocol l a r . 
R0 4 2 1  
1 6  June 8 0  4 2 8  L0 4 2 8 M 3 4  2 N o  Radioco l l a r  a t t ac he d .  
RM4 2 8 
2 6  J u ly 8 0  4 2 8  10 4 2 8  M 4 1  2 Yes , 1 9 8 0  Rad ioco l l a r  rep l a ced . 
RM4 2 8  
1 7  June 8 0  4 0 5  L0 4 0 5  M 6 6  4 Y e s , 1 9 7 9  Rad ioco l l a r  rep l a ce d . 
RM4 0 5  
2 1  J une 8 0  4 0 8/ LM 4 0 8  F 5 2  9 Ye s ,  1 9 7 8  W i th 3 cubs . 
E 6 0  R04 0 8  Radioco l l a r  a t tache d . 
2 1  June 8 0  A LM 4 3 0  F 6 Cub No Cub o f  # 4 0 8 ,  p u l le d  
f rom tree . 
2 1  J une 8 0  4 2 9  LM4 2 9  F 50 5 Ye s ,  1 9 7 9  Lact a t i ng ; rad ioco l l a r  
R0 4 2 9  le f t  on . 
5 June 8 1  4 2 9  LM 4 2 9  F 4 3a 6 Ye s ,  1 9 8 0  Rad ioco l l a r  le f t  on . 
R04 2 9  
co 
0 
Table 1 8  ( cont i n ued ) 
L i p  E a r  
Da te t a t too tags Sex 
22 June 8 0  4 3 2 LM4 32 F 
R04 32 
2 2  June 8 0  4 3 3  L04 3 3  M 
RM4 3 3  
1 July 8 0  4 3 4  LM4 3 4  F 
R0 4 3 4  
1 July 8 0  4 3 5  L04 3 5  M 
RM4 3 5  
8 J u l y  8 0  4 3 7  L04 3 7  M 
RM 4 3 7  
5 Aug . 8 0  4 3 7  L0 4 3 7 M 
RM4 3 7  
1 0  J u l y  8 0  4 3 9 L0 4 3 9 M 
RM 4 3 9 
2 8  July 8 1  4 3 9  L0 4 3 9 M 
RM6 0 3  
1 0  J u l y  8 0  4 4 0 LM 4 4 0  F 
R04 4 0  
We i g ht 
( kg )  Age Recapture 
52 8 N o  
1 3 6  8 Yes , 1 9 7 9  
( e s t )  
3 6  3 Ye s ,  1 9 7 9  
5 0  2 No 
6 9  4 No 
6 7  4 Y e s , 1 9 8 0  
9 6  6 Ye s ,  1 9 7 9  
7 8  7 Yes , 1 9 8 0  
4 8  5 Yes , 1 9 7 8  
Conune n t s  
Radioco l l a r  a t t ache d . 
Rad ioco l l a r  r e p l a ce d . 
Le f t  uppe r c a n i ne 
b rok e n . 
Breakaway radi oc o l l a r  
attache d . 
Bear d i e d  f rom h e a t  
e xh a us t i o n . 
Rad ioco l l a r  a tta ched . 
R i g h t  can i ne b roke n . 
Radioco l l a r  l e f t  on . 
Radiocol lar attache d . 
2 nd d i g i t  of l e f t  fore 
p aw torn b y  b i t i ng . 
Radiocol l a r  a ttache d . 
Le f t  f ro n t  paw m i s s i ng . 
Rad iocol l a r  r ep l ace d .  
co 
I:-' 
Tab l e  1 8  ( con t i nued)  
E a r  
D a t e  t a t too tags Sex 
11 July 80 4 4 1  L0 4 4 l  M 
RM 4 4 1  
2 6  J u l y  8 0  4 4 2 /  LM 4 4 2  F 
E l  R0 4 4 2  
6 Aug . 8 0  4 4 3  L0 4 4 3  M 
RM4 4 3  
6 Aug . 8 0  4 4 5 /  L0 4 4 5  M 
E 2 3  RM4 4 5  
6 Aug . 8 0  4 4 6  L 0 4 4 6  M 
RM4 4 6  
1 3  Aug . 8 0  4 3 8 L0 4 3 8  M 
RM 4 3 8  
1 3  Aug . 8 0  B L 0 4 4 4  M 
RM4 4 4  
2 6  Sep . 8 0  B L04 4 4  M 
RM4 4 4  
7 J u ly 8 1  4 4 4 /  L04 4 4  M 
B RM 4 4 4  
We i g h t  
( kg )  Age 
5 2  3 
6 0  8 
5 1  4 
8 2  8 
1 0 5  8 
56 4 
1 0  Cub 
1 2  Cub 
2 2  l 
Rec a pture 
N o  
Ye s ,  1 9 7 6  
No 
Yes , 1 9 7 7  
N o  
N o  
No 
Ye s ,  1 9 8 0  
Ye s ,  1 9 8 0  
Commen t s  
Radi oco l la r  a t t ached . 
Cub o f  # 4 2 9 .  
Cub o f  # 4 2 9 .  
Cub o f  # 4 2 9 . B o t h  
# 4 4 4  a nd # 4 5 0  c a u g h t  
in s ame barre l t r ap . 
Radi oco l l a r  a t t a ched . 
co 
N 
Tab le 1 8  ( continued) 
Ear 
Date t a t too tags Sex 
11 S e p . 8 1  4 4 4  L0 4 4 4  M 
RM 4 4 4  
1 4  Aug . 8 0  4 4 7  L0 4 4 7  M 
RM4 4 7  
3 0  Aug . 8 0  4 2 4  LM 4 2 4  F 
R06 0 1  
2 4  May 8 1  4 2 4  LM 4 2 4  F 
R06 0 1  
1 Sep . 8 0  4 3 6 LM 4 3 6  F 
R0 4 3 6 
2 1  Sep . so 4 4 8  L0 4 4 8  M 
RM 4 4 8  
7 Feb . 8 1  RM4 0 9  M 
4 June 8 1  4 4 9  L0 4 4 9  M 
RM4 4 9  
4 June 8 1  6 0 2  L06 0 2  M 
RM6 0 2  
We igh t 
( k g )  Age 
3 0 1 
9 1  5 
6 4  8 
4 3a 9b 
1 0  
5 0  5 
6 4  3 
6 
4 3 3 2 
4 33 2 
Recapture 
Y e s , 1 9 8 0  
N o  
Yes , 1 9 7 9  
Yes , 1 9 8 0  
N o  
N o  
Ye s ,  1 9 7 8  
N o  
N o  
Comments 
Rad i ocol l a r  l e f t  on . 
Le f t  index d ig i t  
b roke n . 
W i th 2 cub s . 
Rad i o co l l ar at t ached .  
Lact a t i ng . 
Immob i l i ze d  in tree 
den .  Rad ioco l la r  
rep l a ce d . 
Rad io co l l a r  a ttache d . 
co 
w 
Tab l e  1 8  ( con t i nue d )  
Li p E a r  We i g h t  
Date t a t too t a g s  S e x  ( k g )  Age 
6 J u ly 8 1  4 5 0  L04 5 0  M 2 2  1 
RM 4 5 0  
7 Ju l y  8 1  4 5 0  L04 5 0  M 2 2  1 
RM4 5 0  
9 Sep . 8 1  4 5 0  L04 5 0  3 0  
RM 4 50 M 1 
2 8  July 8 1  6 0 4  L06 0 4  M 6 8  4 
RM6 0 4  
1 8  Aug . 8 1  6 0 5  LM6 0 5  F 4 8  4 
R06 0 5  
1 2  Sep . 8 1  6 0 6  LM 6 0 6  F 3 2  2 
R06 0 6  
1 2  Sen . 8 1  6 0 7  L06 0 7  M 3 2  1 
RM 6 0 7  
a Weight understated d ue t o  i n a dequate s ca l e s  
b Age d i f fere d  from d i f fe re n t  tooth s e c t i ons 
Recap tu re 
No 
Yes , 1 9 8 1  
Ye s ,  1 9 8 1  
N o  
Ye s ,  1 9 7 9  
No 
No 
( 4 3  kg maximum ) 
Comme n t s  
C u b  o f  # 4 2 9 . 
Rad i ocol l a r  a t t ached . 
Cub of # 4 2 9 .  Both 
# 4 5 0  and # 4 4 4  caug h t  
i n  s ame ba rre l trap . 
Rad i ocol lar l e f t on . 
00 
""" 
APPENDIX C 
Tab l e  1 9 . Seasonal and annua l  home range s i z es ( km2 ) for individual black bears 
in the GSMNP , 1 9 8 0 - 8 2 .  
Reproduc tive 1 9 8 0  1 9 8 0  1 9 8 1  1 9 8 1  1 9 8 1 1 9 8 2  1 9 8 0  
Bear s tatus f a l l  spr ing fall  ' la annua l summer summer Apr1 
4 0 5  Adul t  5 . 7  3 7 . 4  4 5 . 0 
4 0 9 Adul t  6 . 1  1 0 2 . 9  1 1 . 0  2 3 . 4  3 6 . 9  7 . 5  1 3 1 . 1  
4 3 3  Adul t  1 1 . 5  7 0 . 4  8 1 . 9  
4 3 7 Adult 32 . 0  1 1 6 . 5 4 . 4  2 7 . 3  1 4 . 9  1 7 3 . 2  
4 3 9 Adult 4 0 . 7  1 7 8 . 4  2 0 . 6  1 8 . 7  5 . 6  2 0 7 . 8  
4 0 6  Subadul t 1 3 8 . 8  
4 1 9 Subadult 1 5 . 9  1 0 1 . 0  8 . 1  1 4 . 6  1 4 3 . 5 
4 2 8  Subadult 1 1 . 9  4 2 . lb 5 0 . 6b 
4 4 9  Subadult 1 5 . 6 1 4 . 1  
4 4 4  Yearl ing 2 . 6  6 . 3  2 . 0  
4 5 0 Yearling 1 . 6 4 6 . 6  0 . 1  
1 9 8 1  
annua l 
6 1 . 4  
3 6 . 0  
5 9 . 4  
2 0 . 0  
8 . 1  
4 6 . 6  
co 
Ul 
Tab le 1 9  ( cont inued ) 
Reproductive 19 8 0  1 9 8 0  1 9 8 1  1 9 8 1  1 9 8 1  1 9 8 2  1 9 8 0  1 9 8 1  
Bear s tatus summer f a l l  spr ing s urruner fa l l  Apr i l  annual annua l 
F EMALES 
4 0 8  With cubs 3 . 4  1 0 . 2  1 0 . 5  
d .  c 1 . 6  3 . 2  2 . 6  4 . 2  Bree 1ng 
4 2 1  Wi th cubs 2 . 8  5 . 5  6 . 2  
Breed ing 1 . 8  5 . 4  4 . 2  8 . 6  
4 2 9 With cubs 4 . 1  6 . 8  8 . 5  
Breeding 1 . 6 3 . 2  4 . 0  5 . 0  
4 2 4  With cubs 1 . 7  3 . 7  4 . 6  
4 3 2  Breeding 4 . 6  1 6 . 5  1 7 . 5  
With cubs 0 . 4  
4 4 0  B reeding 3 . 5  2 2 . 5  2 5 . 2  
With cubs 0 . 9  3 . 2  
4 4 2  Breeding 2 . 2  7 . 9  9 . 0  
4 3 4  Subadu l t  5 . 0  
aApr i l  1 9 8 2  spring rang e s  not included in analy s i s  
b range s i z e  includ ing when cha s ed by poacher s : F a l l= 4 7 . 4 ,  annual= 5 5 . 9  
c with yearling s in spring , s o l i tary and breed ing in s ummer , s o l i tary and pregnant co 0'\ 
in fall  
27 
+40 
.· 
. . . · · . .. . . . 
·· .. r - - . 
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Fig . 1 8 . Annual horne ranges o f  adult female black bears in 
the GSMNP , 1 9 8 1 .  
APPENDIX E 
Tab l e  2 0 . Compar i son of 19 8 0  and 1 9 8 1  trappi ng s uccess  i n  Bunker H i l l  area , GSMNP . 
Year Trapnights 
1 9 8 0  2 4 1  
1 9 8 1  1 2 3  
Bear 
vis its 
6 1  
34  
Bear 
capture s  
2 8  
1 5  
Trapnights 
per v i s i t  
3 . 9 5 
3 . 6 2 
Trapnights 
per capture 
8 . 6 1 
8 . 2 0 
% s ites vi s ited 
within 5 d ay s  ( n )  
5 0 . 0  ( 3 6 o f  7 2 )  
5 0 . 0  ( 2 2  of 4 4 )  
'-0 
w 
APPENDIX F 
Tab l e  2 1 .  9 5 %  confidence interva l s  for fore s t  type u t i l i z a t ion by b l ack bears in the f a l l  
in the GSMNP . 
C losed oak Open oak-pine Cove hardwood Other 
% o f  % o f  % o f  % of 
Reproductive f a l l  f a l l  f a l l  fa l l  
status 9 5 %  C . I .  area 9 5 % C . I .  area 9 5 %  C . I .  area 9 5 %  C . I .  area 
MALES 
Adu lt 
Fall 80 0 . 8 0 7 - 0 . 64 5  0 . 6 0 0  0 . 1 0 3 - 0 . 0 1 7  0 . 0 9 3  0 . 2 7 8 - 0 . 1 3 2  0 . 1 9 9  0 . 0 2 6 - 0 . 0 0 0  0 . 1 0 8 
Fa l l  8 1  0 . 6 5 7 - 0 . 4 2 7  0 . 4 30 0 . 3 3 4 -0 . 1 3 8  0 . 3 3 2  0 . 2 8 5- 0 . 1 0 3  0 . 18 3  0 . 0 6 6 - 0 . 0 00 0 . 0 6 5  
Subad ult 
Fa l l  80 0 . 8 4 0-0 . 6 2 0  0 . 6 0 8  0 . 1 6 7 - 0 . 0 2 3  0 . 1 1 8  0 . 2 6 9 - 0 . 0 8 1  0 . 1 8 7  0 0 . 0 8 7  
F a l l  8 1  0 . 8 9 8 - 0 . 62 8  0 . 4 3 6  0 . 2 0 2  0 . 0 0 8  0 . 3 1 7  0 . 2 0 2 - 0 . 0 0 8  0 . 1 8 8  0 . 0 7 7- 0 . 000 0 . 0 5 9  
FEMALES 
Soli tary 
Fa l l  80 0 . 7 6 2 - 0 . 556 0 . 5 4 7  0 . 1 4 5 - 0 . 0 2 5  0 . 2 2 6  0 . 3 50 - 0 . 1 6 2  0 . 1 7 8  0 0 . 0 4 8  
Fa l l  8 1  0 . 5 9 8-0 . 3 90 0 . 4 3 6  0 . 3 6 2-0 . 17 8  0 .  3 1 7  0 .  3 2 4 - 0 . 1 4 8  0 . 1 8 8  0 0 . 0 5 9  
With cubs 
Fa l l  80 0 . 651 - 0 . 4 5 3  0 . 5 4 7  0 . 2 0 3 - 0 . 0 6 7  0 . 2 2 6  0 . 4 0 5- 0 . 2 1 9  0 . 17 8  0 0 . 0 4 8  
Fal l  8 1  0 . 6 10-0 . 2 5 6  0 . 4 3 6 0 . 5 3 9 - 0 . 1 9 5  0 . 3 1 7  0 .  2 5 5- 0 . 0 1 1  0 . 1 8 8  0 . 1 5 6 - 0 . 00 0  0 . 0 5 9  
\.0 
OS:::. 
9 5  
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of  Tennes s ee Chapter of the Wi ldlife Soci ety in 1 9 81- 8 2 .  
